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1994 Chevy S-Series. 


So New From The Inside Out, 
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Remember when driving was more important to you than breathing? It wasn't because you we 
Something with muscle? Probably wasn't a pickup. But that was then. | 
the inside out to rekindle those old feelings. The cockpit would be more at home in a sr 


And wrapped around it is one tough truck that will make everyth 


re dying to run errands for your mom, either. What was it that stoked your fires? Something sporty? 


And the new Chevy S-Series is definitely now. It’s the first line of pickups designed from 
orts car, with enough room to enjoy the trip. The engine is pure power. 


ing else history. Climb into апу of the new S-Series and put your driver's license to good use. 


` The New 
Chevy $-Series 


LIKE A ROCK 


ІШІ 


Announcing several new 
closeness Improvements trom Norelco. 


A precision groove improves our To improve the “Lift and Cut». Enough technology. Note our 
heads and channels your beard closer. system so it can shave closer. other closeness improvement. 
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Norelco did іс again. We took 
our close shave and made it even 
closer We've added a precision 
groove to our floating heads. 


A groove that channels your 

' beard, so our “Lift and Cut. system 
shaves closer than ever So much 
closer, she might want to get closer. 


The New //)могексо” Razors. ur Closest Shave. Ever. 


©1993 Norelco Consumer Products Company. A Division of North American Philips Corporation, Stamford, CT 06904. 
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CAN WE Live To 150? 

p ut. 

Can humans live as long as Methu’selah? Maybe not, but 
some scientists argue that there may be no builtin limits to 
life. New research hints at the possibility of significantly 
stretching human life span. 


“Сї? 


First the silents. Then the talkies. Now, the digitals. In movies 
like Jurassic Park, filmmakers are taking the grand illusion of 
special effects to a new level. 


Swept Away By THE 
DicirAL AGE 

o? 

Digital technology is poised to profoundly alter how we com 
municate. It will bring video with superior clarity as well as in- 
teractive, multimedia presentations. Or will it merely clog our 
distribution channels with "info-tainment" ? 


s e~ | THE Bic SQUEEZE 
eO 100 
ew look Í Compression technology is the driving force behind the digital 
luxury | @ video revolution. And today's methods will be supplanted by 
even more sophisticated techniques tomorrow. One thing's 
for sure: In R&D labs, it’s crunch time. 
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NOW YOU CAN MINT YOUR OWN DISCS. 


It's a digital disc that you create. The revolutionary Sony MiniDisc. 
It's recordable. Portable. And virtually unshockable. It gives you instant random access 
to mixes you make. And to hundreds of prerecorded titles from your favorite artists. 
Sony MiniDisc. For making your music your way, it's absolutely priceless. 


For your complete personal guide to all Sony consumer electronics, we're introducing Sony Style magazine. 
To receive your copy for $4.95, plus $1.50 shipping and handling, call 1-800-848-5ОМҮ. Visa and MC. expires 4/94. © 1993 Sony Electronics Inc. 
Reproduction in whole or in part without written permission is prohibited. All rights reserved. Sony, Sony Style and MiniDisc logos are trademarks of Sony. 
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Lire IMITATES ART 
In THE DIGITAL WORLD 


o Marc Yankus, this month’s cover 

artist, a window on the nascent 

world of digital media is more than 
a metaphor. From the Macintosh com- 
puter that is his palette, to the Newton 
PDA (personal digital assistant) that 
recently became his mobile desktop, the 
digital future is here now for Yankus. 


names, addresses, and phone numbers 
downloaded from a Macintosh, seemed 
a seasoned assistant compared with our 
fresh-from-the-box, preproduction Ex- 
pert Pad. Nonetheless, PDA communi- 
cated with PDA as promised via their 
infrared link. Beam that message over 
to me Scotty, I mean, Marc. 

The Newton and the Expert Pad are 
but two leading-edge examples of digi- 
tal technologies that are changing our 
lives—not only in the office, but even in 
our living rooms. Right now, digital au- 
dio, in the form of compact discs, is 
probably the most widely available of 
the various forms of digital media. But 
more are rapidly coming. 

As you know, an advanced genera- 
tion of digital audio—MiniDiscs and 
digital compact cassettes—has already 
hit the scene. But the most revolution- 
ary prospect for tomorrow’s visual 
world is digital video—on our televi- 
sions and movie screens, even over our 


6 * POPULAR SCIENCE NOVEMBER 1993 


telephone lines. In this issue, we take 
a close look at this trend, examining 
how it is being accomplished, how it 
has begun to show up in our lives, 
and what it may mean in a longer and 
larger context. 

Ron Goldberg reports on the driving 
force behind the digital video revolu- 
tion: the marvel of compression tech- 
nology. Robin Nelson asks and at- 
tempts to answer the question: How 
much should we care about the evolu- 
tion from an analog to a digital world? 
Finally, Peter Britton takes us behind 
the scenes in Hollywood, where digital 
technology is causing the biggest stir 
in movie-making since the silents 
were eclipsed by the talkies. 


62... of movies, if 
you've ever witnessed 
the Harrier "jump jet" 
perform its vertical takeoffs 
and landings, or—even 
more startling—its hover 
maneuver, you'd be hard- 
pressed not to think of a gi- 
ant, lethal flying insect, 
something, perhaps, out of 
an old science fiction flick. 


tion—but not you. If so, don't miss As- 
sociate Editor Robert Langreth's story 
on the prospects of living to more than 
100 years old. Medical researchers 
have made important strides in under- 
standing nature's aging process. In lab- 
oratories, scientists have extended the 
life span of animals with methods that 
could someday be applied to humans. 
The most important issue, as we face 
the opportunity to live longer, is en- 
hancing the healthiness of our life 
span. This, too, is being addressed. “In- 
stead of slowly declining," Langreth ex- 
plains, ^people would remain active for 
virtually their entire life span, then 
perish with their tennis shoes on." 
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The precision-engineered model of the Harley-Davidson Heritage Softail Classic 
shown smaller than actual size of 9#" (24.13 cm) in length. Scale 1:10. 


HARLEY-DAVIDSON presents the first and only 
official die-cast replica of The Heritage Softail” Classic. 


DETAIL FOR DETAIL AS AWESOME From the classic "Fat Bob “° fuel rides up and down on ifs own Satisfaction Guaranteed 


AS THE ORIGINAL. It is the Great tank to the wide-eyed Halogen functional Softail suspension ——— тине 
If you wish to return any Franklin Mint 


American Freedom масне, headlights апа spit n polish system. It's the ultimate die-cast Precision Models purchase, you may 
And it is re-created with un- head-lamp assembly. Handlebars model of the definitive Wild do so within 30 days of your receipt 
precedentea accuracy by actually turn the front wheel, Thang. Yet, civilly priced at just of that purchase for replacement, 


Franklin Mint Precision Models. shifter lever pivots and the seat $135, in monthly installments. credit or refund 


nt inteed Franklin Mint Precision Models RS NY 
+ tms pe H 222 Please send me my precision- E x — کک‎ n st wi ALL ORDERS ARE SUBJECT TO ACCEPTANCE 
an IS engineered replica of the 8 Soe MR/MRS/MISS ___ — — — — 
Harley-Davidson? Heritage Softail* ë 
Classic, fully assembled and ready for display. 


PLEASE PRINT CLE ARI Y 


ADDRESS — 2” ur) f nba 


| need SEND NO MONEY NOW. Prior IO 5 snip HEN of my imported i à E - CITY/STATE 7IP 
die-cast model, | will be billed for a deposit of $277 and after shipment HARLETZDAVIDSUN s MÀ i 


for the balance in 4 equal monthly installments of $27* j Q Т» А EL ЕТ gr CL RB 
пу State 333 ҒМРМ 14923-8СЕМ-122 


The Harley-Davidson Heritage Softail Classic. Exclusively From Franklin Mint Precision Models. 
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Cotrp-FusioN 
CORRESPONDENCE 


n “Cold Fusion: It Ain't Over Till It's 
Over" [Aug.], you neglect to address 
an important question: If the cold-fu- 
sion generator worked, what would 
happen to residential electric bills? 
The answer: not that much. Cold-fu- 
sion energy would only replace con- 
ventional fuels in central power-gener- 
ating stations; the likelihood of 
radioactive by-products would rule out 
individual home units. Eventually, 
successful cold fusion could reduce 
electric bills by 35 percent (due to the 
cost of fuel today). The remaining: 65 
percent would be for the same type of 
infrastructure that's in use today— 
equipment and service costs incurred 
by power generation and distribution, 
among others, according to the Ameri- 
can Electric Power Co. of Columbus, 
Ohio. 
Richard Williams 
Princeton, N.J. 


р scientific journals, І have ex- 
pressed considerable reservations 
about the feasibility of achieving cold 
fusion by electrochemical means, and 
the greater difficulties of verifying 
whether it was achieved. Reaching 
any kind of conclusion about cold fu- 
sion’s heat-producing capabilities by 
shoving a thermometer in a cell is far- 
cical to say the least. The only way 
that you can verify any thermal excess 
from cold fusion is by very accurate 
calorimetry. This could be accom- 
plished by placing the electrochemical 
cell in a sealed chamber; then the 
thermal energy output could be pre- 
cisely compared with the electrical en- 
ergy input. 
Moishe Garfinkle 
Materials Engineering 
Drexel University 
Philadelphia 


CONFUSING CONTEXT 


he context of one of my quotes in 
“The Outlook For Hydrogen” [Oct.] 
suggests that I feel it is less desirable 
to convert electricity to hydrogen for 
storage, and later use on the electrical 
grid, than it is to use that electricity 


immediately. I meant, however, that 

storing electrical energy that way is 

generally not economical because its 

efficiency is less than 50 percent—not 
that it is undesirable. 

William Hoagland 

Senior Project Coordinator 

National Renewable 

Energy Laboratory 

Golden, Colo. 


SOUTHERN STEREOTYPING 


he Technology of Tools” [Sept.] de- 
scribes Carl Shumaker, chief metal- 
lurgist for Vermont America Corp., as 
speaking with a southern drawl that 
“belies his industrial-scientist role.” 
Since when is a drawl incompatible 
with such success? 
Steven P. Ingram 
Nashville, Tenn. 


I intended to debunk a stereotype, not 
create опе. Industrial scientists are too 
often depicted as being as cold and 
colorless as the laboratories they 
inhabit. I regret causing any offense in 
attempting to describe the personable 
Shumaker.—Michael Morris 


BOMBER BLOOPER 


em Back" [Sept.] incorrectly 
says that the Handley-Page bomber 
flew from America to Europe during 
World War I. Though it had been 
planned for the Handley-Page, no air- 
plane of any kind made that flight 
during the war. Components of the 
Handley-Page were made in America 
and shipped to England for assembly. 
Edward Shallcross 
Sarasota, Fla. 


Cau Іт PRACTICAL 


ubaru may put “quirky” design fea- 

tures in its cars [“Menu of Options,” 

Sept.], but who else sells an $8,000 

four-wheel-drive car that gets up to 45 
miles per gallon? 

Allen Hyde 

Newland, N.C. 


Corrections: The last line from “Debris 
Detection" [“Science Newsfront,” Oct. | 
should have read, “Testing begins lat- 
er this year.” The article was written 
by Patricia Barnes-Svarney. 

Silica-based aerogel insulation pan- 
els are fire retardant up to 700°C 
(“Home Newsfront,” Sept.]. 


Address letters to Readers Talk Back, PoPuLAR Science, 2 Park Ave., New York, N.Y. 10016. Or fax your letter to us at 212-481- 
8062. Letters may be edited for space and clarity. We regret that we cannot answer unpublished letters. 
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қ, NN B. Palmcorder™ 
| 2 `. 4. AY . Camcorder tapes play in your 
ЖР E 07i VHS VCR. Not all camcorder 
brands can do that. 

Which camcorder would you buy? 
| One whose tapes play in your VCR? 
| Or one whose tapes don t? This isn't 
| a trick question. There are actually 

some camcorders that shoot tapes 
that can't play in your VHS VCR. 
But the Panasonic Palmcorder 
Camcorders are VHS. 
Their tapes can play in 
СЕ——“С———< — your VCR. Your fami- 
Panasonic | o ey sine bu eua ly's, your friends’, any 
€ -— one of 70 million VHS 
m uum uum M НЕ ens recorders Out there. 
All you need is its 
included PlayPak. 
There are no wires to 
connect. The other 
kind of camcorder must be con- 
atus : nected to your TV. And since 
VHS | : — — you need the camcorder to 
| both shoot and play back, it 
gets twice the wear. 
Sharing tapes from those 
other camcorders 
can be a real problem. 
Because practically 
everyone has a VHS 
recorder, you have to 
find a way of converting 
those tapes to VHS. Why 
not start out with a VHS 
camcorder to begin with? 
No matter how you look 
at it, the choice is obvious, 
The new Panasonic Palmcorder 
Camcorder. ШЕ 
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up to 1'4 hours. 


TV picture simulated. 


"Tw ОООО Тш! ThePlayPak lets you play your tapes in any VHS 


` WILL IT TAD LAYIN MY VC ” = recorder. Yours, your family's and your friends’. 


just slightly ahead of our time” 
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EDITED BY MARCELLE М. SOVIERO AND 


SWIM TIMER 


with a suction cup. To start, stop, or reset the clock, touch the dime-size case. The he used in 600 different combini- 
tiny liquid-crystal display is magnified 25 times for readability, Price: $30. Linden tions for creative moviemaking. A mi- 


Systems, Box 5123, Santa Barbara CA 93150. 


TAKE-ALONG 
WORKSPACE 


For on-the-road work, the prototype 
Briefcase Desk unfolds into a compact 
worktop, with storage areas for 
pens, papers, and a notebook- 
size computer. The seven- 
pound aluminum unit folds 
into a 15-by-28-by-4-inch 
carry-on. Future models may 
include a fold-out chair. Land 
Mark International, 30869 
Overfall Dr., Westlake Village 
CA 91362. 
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FEATURE-FULL 
CAMCORDER 
An innovative lens system on JVC's 


GR-SZ1 compact camcorder combines 
digital and optical zoom as well as 


croscope attachment (shown) magni- 
fies small images up to 344 times 
when used with a 35-inch diagonal 

| television screen. Price: $2,000. 


= 


IN ТҮне Гай pions About 


ORGANIZER 


Seize the Day software combines 0 
personal organizer with animated 
graphics and sound. Its scenes change 
to simulate the time of day, seasons, 
and weather conditions. The software 
costs $40; additional graphics are 
available for $20 to $30. Seize the 
Day, Box 833, Calistoga CA 94515. 
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| GEAR 
j Й Тһе Simulator- Action Chair, 
M o video game controller for 
the home, enables you to ad- 
just speed and direction with 
your body movements through 
sensors embedded in the chair. 
It's compatible with Nintendo and 
Sega Genesis and will soon be avail 
able for PCs. Price: $225. Simulator 
Technology Inc., Box 732, Marlon 
IL 62959. 
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DUAL-CUE 
KEYBOARD 


Designed for the visually impaired, 
the Custom Keyboard Kit is a set of lo- 
bels that combines large-print let- 
ters, numbers, and symbols with 

| Braille characters. The labels adhere 
|. to standard 101-key keyboards. 
Price: $22. Hooleon Corp., 260 
Justin Dr., Cottonwood AZ 86326. 


| PRECISION 
ЕЛІН 


Intellifaucet, a computer-controlled 
water regulator, lets you set bathwa- 


| | ter temperatures precisely. The device 

CONVERTIBLE CAMARO wad инэн Күн 
The newly redesigned Chevrolet Camaro is now available as п convertible. The temperature is correct and maintains 
power-operated top folds down flush with the back of the rear seat; a three-piece it to within one-half degree Fahrenheit 
hard cover gives the car a finished appearance. The convertible is available in base by altering the mix of hot and cold. 
and 728 models. Professional installation is required. 
Price: $1,200. Hass Manufacturing, 
Box 565, Troy NY 12181-0565. 


See POPULAR SCIENCE S 
What's New products 
October 16 and 17 
on CNN’S Science & 
Technology Week, 
which airs every 
Saturday at 11 a.m. 
and Sunday 
at 12:30 p.m. 
Eastern Time 


Strongput globe-shaped weights are designed to reduce strain on the hand, wrist, 
and arm. Instead of gripping a bar, you lift the weights by sliding your hand into 
the padded cavity, then bend your palm slightly. The color-coded weights range 
from 2.5 to 10 pounds and cost from $50 to 560 per pair. Strongput Inc., 9199 
Reisterstown Rd., Suite 204 B, Owings Mills MD 21117. 
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OBVIOUSLY, WE KNOW ` 


PULSAR 


QUARTI 


WE REALLY DIDN'T INTEND TO MAKE SO MANY DIFFERENT WATCHES. IT JUST TOOK US A WHILE TO FIGURE 


© Disney 


Visit SEARS to see our selection of Pulsar 


AT MAKES PEOPLE TICK. 
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ШТ THE ONE YOU HAD IN MIND. 371 INDIVIDUAL WATCHES FROM $50 ТО $300. PULSAR 


atches. All styles not available at all locations. 
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BY THE BOOK ` 

Franklin Electronic Publisher's digital 

book system now has on audio feo- | 

ture, enabling users to hear speech 

and sound from reference, education- 

al, and entertainment books. The unit 

also lets you download information 

to a PC. The 4.6-ounce DBS-2 reads 

snap-in, matchbook-size memory 

cards. Price: $130, plus $30 for the 
connectivity kit. 
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TRANSLATING 
COPIER 

Ricoh's Imagio MF530 digital copier 
is the first to translate words from 
English to Japanese as it produces 
copies, sends faxes, or acts as a com- 
puter printer. Its translating software 
uses a database with a 37,000-item 
vocabulary. A letter-size document 
takes about two minutes to translate. 
The copier costs approximately 
$11,200 in Japan. 


NOSE JOBS 


General Motors’ minivan trio—the Chevrolet Lumina, Oldsmobile Silhouette, and 
Pontiac Trans Sport SE (shown)——features redesigned front ends for 1994. The 
styling change, which reduces the overall length by 2.7 inches, helps drivers better 
judge the lengths of the vans" hoods. 
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CUN Not only does this robot mower steer itself across your lawn, but it operates on an 
on-board, solar-charged battery. The Atawa A34 mower uses builtin infrared sen- 

EYES IN THE DARK sors to avoid objects. To sense the boundaries of your property, it detects wires you 
| bury in the ground. Its top speed is approximately 21 feet per minute. Designed 


The Night Mariner capitalizes on military nightvision technology. The 1.5-pound view- by French manufacturer SN Eno, the unit is not available in the United States. 
er amplifies available light up to 2,000 times (double that of most commercial night- 


vision products), features an F1.17 lens, and has a 40-degree field of view. Price: 
$2,395. ITT Electro-Optical Products, 7635 Plantation Rd., Roanoke VA 24019. 
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ШИ 

Fisher's Studio 24 compact disc storage system [“What's New,” June] now 
comes in a shelfsize stereo package. The DCS-994 stores up to 24 CDs by 
category labels you choose; when a category is selected, the device plays 


back all the CDs under that label. The unit measures 14.2 inches wide by 
16.7 inches high and costs about $1,000. 
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The first inexpensive noise-cancellation headset, the NoiseBuster electron- 
ically reduces annoying low-frequency sounds (such as a lawn mower) 
without interfering with higher frequencies (such as speech). The device 
doubles as a standard audio headset and costs from $99 to $200. Noise 
Cancellation Technologies, 800 Summer St., Stamford CT 06901-1023. 


PHONE ANYWHERE 


The MLink-5000 is the first briefcase-size, land-based satellite communications ter- 
minal with access to Inmarsat (international mobile satellite organization) satel- 
lites. The battery-powered unit, suitable for outdoor 

use, includes a handset and 


antenna for two-way Р — 7” | 


global telecommunica- 


tion. Price: $24,500. — 
NEC, 14040 Park Center * 
Rd., Herndon VÀ 22071. 


CONTINENTAL 
MAKE-OVER 

The 1994 Lincoln Continental may be 
the some under the hood as last 
year's model, but on the outside it 
sports a new grille, bumper covers, 
tail lamps, and body moldings. 
Standard features include rebound 
springs to improve ride, dual air bags, 
and antilock brakes. Price: $33,850. 
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Part helicopter, part airplane, McDonnell Douglas s unmanned canard rotor /wing 
aircraft may be a low-cost alternative to tiltrotor designs. The aircraft rotates its 


wing like a helicopter to take off vertically, then converts to о conventional fixet 
wing configuration at speeds of 120 to 150 knots. The craft may fly in mid-1994. | 
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FACE THE 
MUSIC 

When the listener holds the remote 
control for this Sony portable stereo, 
the base unit automatically adjusts 
treble and boss, then swivels to face 
the listener. A microcontroller uses 
infrared and ultrasonic signals to de- 
termine optimum settings. The $600 
stereo is available only in Japan. 


Two built-in speakers make Toshiba's 
T6600Cseries notebooks complete 
multimedia systems. Features include 
a color SVGA active-matrix display, a 
graphics accelerator, a microphone, 
and a sound system that supports 
MIDI and CD audio. Options include a 
builtin CD-ROM drive and a profes- 
sionalquality video board. Price: 
$7,699 to $9,499. 


GET A GRIP 


The Handler tennis racquet's angled, dual-grip 
handle helps a beginning player swing properly and 
keeps the wrist from twisting when the ball is hit. Price: 
about $230. Inova Inc., 2825 Downing Circle, Birmingham 
AL 35242. 


FASTER THAN A MICROWAVE 


The FlashBake-3000 oven cooks food in seconds, using special quartz bulbs that 
generate short bursts of visible and infrared light. Customized software monitors 
the food's inner and surface temperatures. Designed by Quadlux of Fremont, Colif., 
the oven cooks foods up to three inches thick. Price: $9,500. 


SKATE WHEN YOU 
САМ”Т SWIM 
Link-o-Rink transforms a pool into an ice-skat- 
ing rink. The interlocking-panel system lies 
over the pool cover to safeguard the cover, 
files, and liner against 
damage from ice skates 
and hockey gear. Poo! 
Conversion Industries, 
696 Commercial St., 
Weymouth MA 02189. 


JANA BRENNING 
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Announcing the 
first personal computers 
that will send faxes, 
read you your mail, 
take phone messages 
and work with 
your video camera, 

VCR and TV 


- 


4 


M\ 
W 


A NEW 
WAY TO WALK 
The Beast, а prototype exploration robot, consists of two tripodlike 


units, an equipment box, and a connecting beam. The equipment box slides 
to one end, acting as a counterweight to lift the opposite end off the ground. x 


This end then swings forward in a steplike movement—mobilizing the robot. 
The robot was created by students at Mississippi State University in Starkville. 


TOUGH AS NAILS 


Ultra-high-strength glass created by the former Soviet military is being used to 
make rustfree nails for the construction of outdoor furniture or boating equip- 
ment, for example. Molded from recycled glass and hardened through a special 
process, the colorful prototype nails can be hammered in the same manner as 
metal ones. Science and Research Institute of Technical Glass, 29 
Krzhizhanovsky Ul., 117218 Moscow, Russia. 


SAFETY 
BUG 

The upgraded VW Golf con- 
vertible now meets U.S. 
satety standards, with a 
fixed rollover bar, side-im- 
pact panels in the doors, 

and adjustable seatbelts. 
Options include 90- and 
115-hp engines, a powered 
soft top, antilock brakes, and 


dual air bags. Base price: 
$19,000. 
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An alternative to outdoor chaindink 
basketball hoops or indoor net bas- 


RECEPTIONIST IN A BOX kets, the Dura Slam 2000 is a solid 


sheet of plastic that attaches to a met- 


Friday, ће Personal/Office Receptionist, is a book-size digital answering sys- al rim. Because the basket reduces de- 
tem that provides eight mailboxes, forwards calls to separate numbers, and flection after a shot is made, it helps pre- 
detects and routes fax or modem calls. A voice prompt helps you program the | vent head or eye injuries. Price: $20. 
system. A model with one phone line costs about $400; two lines, $500. Logan Dura Slam Inc., 131 West 200 


Bogen Communications, 50 Spring St., Box 575, Ramsey NJ 07446. North, Hyrum UT 84319. 


they ll do just about 


“Computer, read me today's mail? 

These computers will actually speak lo you, reading aloud 

your e-mail, documents or spreadsheet numbers. Our new 

Apple Audio Vision” Display, with ils sensitive microphone and 

built-in speakers, is the perfect all-in-one monitor for speech 
“Computer, call Michelle Dunn’ capabilities, multimedia presentations and more. 
With Apple GeoPort, you can turn your AV computer (in this 
case, the Macintosh Centris 6604v) into a telephone and an 
answering machine. The hands-free phone lets you do work 
on-screen while you talk. And both computers have ES-F2F 
software, so all you need is a video camera to hold a video- 
conference across a local area network. 


“Computer, fax letter to Steve Wingate’ 
Forget the jax machine. The optional Apple 
GeoPort™ Telecom Adaptor includes fax and 
modem software—everything you need lo 
send and receive faxes from your desk or 
use on-line services, And both computers 
let you try out ExperFax, an application 
that converts your Jaxes into lexi. 
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"Manufacturer s Suggested Retail Price as of 8/15/93. Reseller prices may vary. ©1993 Apple Compiler, Inc. All rights reserved. Apple, the Apple logo, Macintosh and “The power іп be your best” are registered trademarks 0 


anything you tell them to 


“Computer, open my word processor.” 

Now work the most intuitive way. With Apple 
PlainTalk; AV computers (here, the Macintosh 
Quadra 840) can recognize spoken com- 
mands—you just speak naturally. Weve also 
included QuicKeys OSA Component sofiware, 
80 you сап create your own verbal commands, 


like “Computer, open my word processor." 


“Computer, start video” 
Just plug a video camera, VCR or laserdisc 
player into the back of either AV computer. 
The FusionRecorder soflware included lets 
you easily capture video and single-frame 
snapshots, or record 16-bit stereo sound. 
You can paste your videos directly into pre- 
sentations, documents or any software that 
supports QuickTime: 


You can play video right on your AV computer monitor 
for easy presentations to coworkers, clients or a class. 
You can also plug either machine into a TV, if you need 
а larger display. Or plug into a VCR, and record your 
work on videotape jor distribution. 


27 ай \ “Computer, display Macintosh on TV.” 
` 


“Computer, play CD? 
| Add the AppleCD" 3001 disc drive to either machine, 
 — and you can access buge libraries of clip art, 
sound effects, video clips and more. Or just play 
your own music CDs while you work. 


The Macintosh Centris 6604v and 


Macintosh Quadra 840av 


You've probably read that telephones, computers, 
television and other technologies will converge soon. 

This is where they meet. Introducing the Macintosh 
Centris" 660AV and Macintosh Quadra" 840AV personal 
computers. These two computers offer a suite of com- 
munication capabilities called Apple" AV Technologies: a 
telecommunications center, easy video input/output con- 
nections, voice recognition and text-to-speech abilities. 


For the first time, | | | 
н ае | 
up phone messages With ry y Technologies, 
a point and click, record 7élecommunications, video, speech — 
video by plugging ina e ways you communicate. 
video source, and open a file by saying, “Computer, open.” 

Many of these new functions are sped along by 
a digital signal processor (this chip flies through data at 
the rate of 55 MHz in the Macintosh Centris and an even 
faster 66 MHz in the Macintosh Quadra). 

With a 25 MHz 68040 processor and up to 68MB of 
RAM, the Macintosh Centris has the horsepower required 
to breeze through huge spreadsheets and documents. 
And theres room to add a 500MB internal hard disk, a 
CD-ROM or SyQuest drive and a NuBus expansion card. 

The new Macintosh Quadra will make publishing, 
graphic design and other communications professionals 
salivate. Its 40 MHz 68040 processor and up to 128MB 
of RAM make it the most powerful Macintosh ever. And it 
has room for a gigabyte of hard disk storage, four inter- 
nal storage devices and three NuBus expansion cards. 

Best of all, you can get a Macintosh with Apple AV 
Technologies starting at $2489" Once again, Apple puts 
the most amazing kind of power within 4 
your reach. The power to be your best: Apple | 


F'Apple Computer, Inc. AppleCD, AudioVision, GeoPort, Macintosh Centris, Macintosh Quadra, PlainTal and QuickTime are trademarks of Apple Computer, Inc. This ad was created using Macintosh personal computers 


With Furuno's 1621 compact rodar system, boats as small as 13.5 feet can use 
advanced radar technology. The control unit contains a liquid-crystal display (in- 
stead of a bulky cathode ray tube) and measures 7.2 by 7.4 by 2.6 inches; the 
5.8-pound radome has a diameter of 15 inches. Price: $1,695. Furuno U.S.A. 
Inc., Box 2343, South San Francisco CA 94083. 


You exchange your scuba mask and regulator for a Plexiglas dome when you use 
the Breathing Observation Bubble. Weighing 30 pounds (without oxygen tanks 
and ballast), the device features a propulsion unit and can submerge to 40 feet. 
Price: $5,850. Bellaqua Ltd., 5200 М. Dixie Hwy., West Palm Beach FL 33407. 


ANCE 


Conon claims its EF 1200mm 

F5.6L autofocus lens is the longest 
of its type. The 36-pound lens relies 
on an ultrasonic motor to focus contin- 
uously on objects as far away as 46 
feet. Canon will make the $92,000 
lens on order; delivery takes six 
months. 
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TWO-WAY WHITEBOARD 
When you write on SoftBoard, a laser built into the frame tracks the movement of 
your color pen or eraser. The unit then sends the data in real time to your PC or 
Macintosh, so you can save it and transfer it via modem 10 another computer for 
graphic teleconferencing, using accompanying software. Price: $2,995. Microfield 
Graphics, 9825 SW Sunshine Ct., Beaverton OR 97005. 


КЕЕР IN 
TOUCH 

The Personal Digital 
Companion is primarily 0 com- 
munications tool; it features a 
9 600-bits-per-second fax /de- 
ta modem, personal informo- 
tion manager software in 
ROM, and two PCMCIA 
card slots. 
Weighing less 
than two 
pounds, the a 
unit runs up fo ten i 
hours on four AA batteries. 
Price: $899. Omron 
Automation Products, 3945 
Freedom Circle, Ste. 400, 
Santa Clara CA 95054, 
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WEATHER 
ALERT RADIO 


Builtin circuitry enables the Memorex CR 3780 clock radio 
to receive the National Weather Bureau's Regional Reports at the 
push of a button, providing instant weather bulletins. The feature 
operates even when the radio is turned off. Price: $40. 


DOUBLE-A 
DRIVER 
Black & Decker's HandyDriver NS200 cordless screwdriver draws its 

power from four AA batteries that insert into the handle. The double- 


ended bit fits both Phillips and slotted screws. The tool generates approximately 20 


poundinches of torque, making it suitable for light household tasks. Price: $30. 


/ ` STEP 
The Big Foot Crutch 
Sneaker improves the 
stability and comfort of 
crutches and imitates the 
roll of your natural ankle 
movement. Its rocker- 
shaped bottom also increases 
deg the surface area of the tips for 
mme ~~ more traction. Price: $12. Trek 
Medical, 14280 Carlson Circle, 
Tampa FL 33626. 
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CARGO LINER 

The Hatchbag protects the cargo area of 4x4 trucks, station wagons, or mini- | 
vans. Made of heavy-duty, viny+coated nylon fabric, the liner is waterproof 

and resistant to oil and most chemicals. Price: $105. Hatchbag Inc., 4475-6 
Morris Park Dr., Charlotte NC 28226. 


| 
SHOCK-ABSORBING CYCLE 
With molded cylinders of elastomer foam, lightweight Proflex suspension bicycles 
offer effective shock absorption at a low price. One adjustable cylinder cushions 

s _ the seat; another 
cushions the 
handlebars. 
Price: $450 and 
| up. Ocean State 
International 
Inc., 115 Front 
St., Woonsocket 
RI 02895. 


It sounds like science 


TECHNOLOGY К 


computer (арыз 
is being used today by Ford race teams to perfect our cars. 


Computer simulation lets us test cars before they even hit 


the track, while telemetry lets us monitor an engine 
without ever lifting the hood. It's race-born technology that 
will soon make our street cars even more responsive 


to you. That's why we race. 


HAVE YOU DRIVEN 
A FORD LATELY? 
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INTRODUCING THE BEST-PERFORMING 
BATTERY SYSTEM IN ALL OF CREATION. 


New Rayovac Renewal- And Renewal gives you far 
the alkaline battery that’s reusable, more power — up to three ` 
25 times or more. times more in the first cycle, 


Renewal is a breakthrough = more han wice asmany 
technology that gives you long- 25 x 


hours over 25 cycles. 
life alkaline power not just once, "&TIMES 
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Charging is easier, too. LE SE = 
The Renewal Power Station over 25 cycles 


but time after time. е has a built-in microchip that knows exactly how 
In your portable stereo, one set of much power each Renewal battery 

Renewal reusable alkaline™ batteries lets needs апа custom charges it for yOU. So you 

you play about 100 hours worth of CD's, can charge them whenever it's convenient 

compared to just 8 hours from а set of the ог maximum use. A Renewal Power Station 

best alkaline batteries. is required to charge Renewal batteries. 


In a hand-held video game, sing suse 
alkaline batteries cost you sd 
about a dollar an hour to 
run. Renewal costs you 
only about 16 cents. 


Think of all you'll save. 


One set of Renewal batteries can save you 
enough money to cover the cost of mE Power 
Station. But you save more " = 
than money. And by reusing а 
Renewal batteries, you | 


Reusables vs. rechargeables. 


An easy win for Renewal. create less waste and help 
Because they're alkaline, Renewal batteries protect the environment. 
have none of the hassles you find with Call 1 800 237-7000 
old-fashioned rechargeables. x | 
They come ready-to-use, and hold their Got a question? Just call us anytime. 
charge in storage up to five years. That's the Power of Renewal 


Exact performance will depend on the kind of device you use, and how you use it. 


REUSABLE ALKALINE 
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RENE WAL 


Clothes for peo le 
work for a livin 


Carhartt clothing has been made in the U.S.A. since 1889. For the nearest retailer, call 1-800-833-3118. 


study subjects, for a simple rea- 
son: They won't hold still. 

"You try to measure the leaf angles, 
and then the wind changes every- 
thing," says Chris Borel, a researcher 
at Los Alamos National Laboratory in 
New Mexico. "It's very frustrating to 


T: sometimes make difficult 


XN 
Some 10,000 "leaves" on Chris Borel's artificial tree help him and other 
scientists learn more about how real trees behave. 


try to measure the geometry of plants 
in the field." 

Yet this information is critical for 
creating accurate computer models of 
forest canopies and for calculating 
their effect on climate. So Borel has 
created an artificial tree. Unless it's 
adjusted by researchers, Borel ex- 
plains, "our artificial canopy doesnt 
grow or change." 

The "tree" is a rack with 10,092 pa- 
per-covered styrofoam "leaves" taped 
to 29 nylon strings. Mounted in 12 lay- 
ers, the strings form a “canopy” mea- 
suring 9 by 3 meters. Findings from 
the canopy will be combined with com- 
puter reconstruc- 
tions of real trees to 
help scientists un- 
derstand how much 
light forests reflect 
and absorb. One im- 
portant lesson al- 
ready learned: Con- 
trary to conventional 
wisdom, the second 
layer of a canopy can 
be brighter than the 
uppermost layer be- 
cause of the way 
leaves reflect light. 

The artificial can- 
opy also makes it 
possible to study 
more closely such ef- 
fects as hot spots— 
flashes of reflected 
light from tree 
canopies—which 
are difficult to observe in nature. Seen 
from space by astronauts, hot spots 
have been mistaken for fires. 

When it is outdoors, the artificial 
canopy does share some traits with 
the genuine article, says Borel. “Опсе 
in a while, a leaf gets ripped off by a 
bad wind.”—Mariette DiChristina 
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agweed and hemp dog- 

bane may bring tears to 

the eyes of hayfever suf- 
ferers, but at а former 
tetraethyl refinery in Deepwa- 
ter, N.J., where lead has 
leached into the surrounding 
soil, the weeds are bringing a 
smile to the face of Du Pont 
soil scientist Scott Cunning- 
ham. Both plants are hyperac- 
cumulators, 0 class of over- 


achieving flora with the ability 
to absorb toxic metals into 
their cell structure. Cunning- 
ham is putting them to work 
cleaning the contaminated 
soil. 

DuPont would like to avoid 
the “suck, muck, and truck” 
treatment in which tainted soil 
is removed, mixed with ce- 
ment, and hauled away for 
burial. The company’s “green” 
remediation project instead 
allows the plants to do all the 
work. After absorbing the toxic 
materials, the plants will be 
harvested in the fall and 
burned in a kiln to recover 


lead and other metals. 

The New Jersey site repre- 
sents Du Pont's first large-scale 
effort to monitor how well the 
weeds perform and is part of 
an ongoing project to develop 
plants that will remove lead, 
zinc, nickel, and other metals 
from contaminated soil. 

The biggest problem so far, 
according to Cunningham, is 
the facility's groundskeepers. 
"We have fences up and signs 
to keep them away," he says. 
"But they still see the plants 
as weeds and treat them 
accordingly." 

—Norman S. Mayersohn 
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TELEPORTATION 
Beam Me Up, Bos 


or decades, science fiction fans 
Е... dreamed about teleportation. 

But until recently, the laws of 
physics decreed that 
their dreams would nev- 
er come true. 

The snag has been 
this: To teleport an exact 
copy of any object, you 
first need to determine 
the exact properties of ev- 7 
ery atom in the object. © | 
And that’s impossible, ас- 
cording to Heisenberg's fa- 
mous uncertainty princi- 
ple, which says that you 
cannot measure one prop- 
erty without unintentional- 
ly altering other properties. 

Now physicists at IBM and several 
universities have devised an ingenious 
way to avoid this impasse—and, in the- 
ory, to teleport individual subatomic 
particles. The new method relies on a 
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Nixep Nuts 


id you ever notice upon opening a corr 
|)= of mixed nuts that the large nuts 
are on top and the small ones are 
buried? You might think this happens because 
the small nuts slip past the larger ones when 
the container is jostled during shipment. Well, 
scrap the common-sense explanation: 5сіеп- 
tists have discovered there is a subtler mecho- 
nism at work. 
Mixed nuts fall into the category of “granular 
materials,” solid objects that aren't sticky but 
` dump together because of 
0 external forces such as the 
Earth's gravity. It's long 


been known that shaking 

granular materials in a con- 4% 
tainer separates them by deterret 
size, but the reasons be- 9222052 
hind this phenomenon EEE 
have been unclear. 9899204 

In а recent investigation $5 
in which two sizes of glass : 


beads were placed inside a 
cylindrical container, Sidney 
R. Nagel and his colleagues 


mysterious phenomenon dubbed the 
Einstein-Podolsky-Rosen (EPR) effect: 
In some situations, two subatomic par- 
ticles can become "quantum entan- 
gled" in such a way that measuring the 
properties of one particle instanta- 


ғ; kk 
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neously alters the properties of the oth- 
er particle, even if the other is far away. 

“Alice” can use the EPR effect to 
teleport a subatomic particle, called X, 
to “Bob.” (For reasons known only to 


The pattern witnessed has a wide region of up- 
ward flow in the middle of the container and a 
narrow region of downward flow along the 
walls. Small beads can travel to the bottom 
along the downward path. However, large 
beads are too wide to follow this path; once 
they rise to the top, they stay there. 

The researchers found a crucial role for the 
walls in this process: Rough, highrfriction walls 
lead to strong circulation patterns, while 
smooth, slippery walls result in much weaker 
ones. The finding could increase understanding 
of agricultural and industrial processes in which 
granular materials are used.— Ben P Stein 
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STEVEN STANKIEWICZ 


at the University of Chicago 

discovered that repeatedly When scientists repeatedly tapped a cylinder filled with clear 
tapping the container cre- and colored beads (left), the smaller beads flowed down the 
ates a widespread circula- walls and up through the core (center). The large bead, too big 


tion pattern in the beads. to slide down along the wall, continued to rise (right). 
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physicists, the sender and receiver in 
teleportation theories are always 
named Alice and Bob.) Alice first quan- 
tum-entangles two other particles, 
then sends one of the particles to Bob 
(by normal transportation) and keeps 
one for herself. Next, Alice performs a 
joint measurement of certain proper- 
ties shared between X 

and her particle. 
x. Tu 4^ This measurement 

— www alters particle X and 
а Bob's particle. Alice 
then tells Bob the re- 
ы sult of her measure- 
2 ment. Now, knowing 
the relationship be- 
tween the three parti- 
cles, Bob can convert 
his particle into an ex- 
act copy of what X 
looked like before it 
was altered. 

No one knows how to implement 
the technique, nor how to teleport 
more than one particle at once. But 
its nice to know that Captain Kirk 
isn't violating any laws of physics. 
—Robert Langreth 


MEDICINE 


PROMISING TREATMENT 
For DIABETES 


betes since childhood; his pancreas 

is unable to produce enough in- 
sulin to regulate his blood sugar level. 
Now his debilitating disease may be 
cured, at least partially: A few months: 
ago, the 38-year-old Californian be- 
came the first person to receive encap- 
sulated pancreatic cell implants. 

In the implantation procedure, tiny 
amounts of human pancreatic cells 
are placed in protective capsules 
about the size of peppercorns. Hun- 
dreds of these capsules are then re- 
leased into the patient’s abdominal 
cavity. The capsules, which are full of 
microscopic pores, keep the patient’s 
immune system from attacking the 
cells, while enabling the insulin to 
leak out. The implants have reduced 
Craig’s insulin requirements by more 
than 70 percent. 

The procedure was performed by 
Dr. Patrick Soon-Shiong, a physician 
at the National Institute of Trans- 
plantation at St. Vincent Medical 
Center in Los Angeles. Although Dr. 
Soon-Shiong plans to perform more 
clinical trials in the near future, it 
may be years before pancreatic im- 
plants are approved by the Food and 
Drug Administration for widespread 
use.—Judith Anne Gunther 
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MEDICINE 


А Mhether you are nearsight- 
ed or farsighted, your 
problem is probably 


caused by irregularly shaped eye- 
balls. The solution: You can wear 
glasses or contact lenses, or you 
сап try surgery— either radial ker- 
atotomy or excimer laser surgery. 

In radial keratotomy, the sur- 
geon makes tiny incisions to re- 
shape the cornea—the ітапѕраг- 
ent part of the eye that covers the 
iris and pupil. A successtul opera- 
tion depends almost entirely on 
the skill of the surgeon. 

Laser surgery is а new proce- 

e г uses а computer- 
controlled excimer laser to sculpt ` 
the cornea into the correct shape 
by vaporizing tissue, 0 few molec- 
ular layers at a time. “Laser 
surgery allows doctors precision 
heretofore unknown in convention- 
al surgery,” says Dr. Michael Gor- 
don, one of several physicians test- 
ing the excimer laser. 

For each patient, the doctor 
maps out exactly where the laser 
will vaporize the tissue. There are 
two ways to control the laser: with 


ARCHAEOLOGY 
ANCIENT CLOTH 


rchaeologists have discovered 
the earliest known piece of cloth, 


a small fragment of 9,000-year- 
old “fossil linen,” in an ancient village 
in southeastern Turkey. The discovery, 
made by a team of scientists from the 
University of Chicago and Istanbul 


University, pushes back the age of the 


The earliest known cloth was found clinging to a piece of 
deer antler, probably the handle of a tool. | 


earliest woven textile by 500 to 1,000 
years. Cloth dating to between 6,500 
and 6,000 B.C.-has been found else- 
where; scientists have also discovered 
clay impressions of fabric that are 
about the same age as the new find, 
but not cloth itself. 

The rectangular scrap of cloth, 
about the size of a business card, 1s 
more than just an entry in the record 
book. Robert Braidwood of the Univer- 
sity of Chicago, who is co-director of 
the Joint Prehistoric Project, says that 

| “in order to produce cloth, 
the people had to have 

some kind of loom.” A 
loom, even a simple model 
2 without a shuttle, meant 
2 settled living. 
о The archaeologists be- 
5 lieve that the people of 
this ancient village, now 
called Cayonu, produced 
lots of cloth, probably wool 
as well as linen, and lived 
in sturdy houses. They 
had been making baskets 
and using copper for many 
years before developing 
g textiles, but pottery mak- 
ing, another milestone of 

material culture, was still 

hundreds of years away. 

—Jonathan D. Beard 


PREHISTORIC PROJECT, ISTANBUL AND CH 


a mechanical iris diaphragm or with 
a dissolvable eye mask. The di- 
aphragm is calibrated to open at a 
specific rate, exposing the center of 
the cornea first. The eye mask 
works on the same principle, except 
that the laser slowly dissolves the 

- mask to reach the cornea. The cen- 
fer portion of the mask is thinnest, 
so.it dissolves first. 

The procedure takes only 15 to 30 
seconds. Side effects may include 
light sensitivity (for a few weeks) 
and haziness (for up to a year). 

FDA approval is expected within a 
few years. The treatment costs 
$1,500 to $2,000 and will probo- 
bly be available only in hospitals. 
— Suzanne Kantra 


as laser beams hit it. In both cases, 
"— 


longest exposure to the 
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ROBOTICS 
Buip-O-Marnc 


hink of it as a giant robot that 
builds buildings," says a Shimizu 
Corp. engineer of a Japanese sys- 
tem that turns a construction site into 
a factory for the assembly of building 
components. 

First the top floor and roof are erect- 
ed atop temporary jacking towers. A 
computer-controlled network of rail 
cranes is suspended from this struc- 
ture. The rest of the building is then 
erected from the ground up. 

Trolley hoists running along the 
rails automatically place steel beams 
and columns, precast concrete floor 
planks, and exterior wall planks in 
programmed locations. As each floor 
is completed, the top floor is jacked 
up, until it is finally set in place on 
the building columns. The jacking 
towers are then removed. 

Many tasks must still be performed 
manually. But Shimizu claims that its 
system cuts man-hours by a third. The 
drawback is the additional labor re- 
quired to erect the construction sys- 
tem. That makes it economical only for 
buildings more than 20 stories tall. 
—Dennis Normile 
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Liquid crystal, a mysterious and virtually unknown substance, is discovered by an Hye | | | i 
Austrian botanist. Seventy-five years later, experimenters make another amazing Н.С | C—(CH сн 
discovery: When exposed to electrical stimulus, liquid crystal acts as a microscopic 

“shutter” to turn light on or off. A new technology is born. | du 
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Consumers react with awe and 

delight as Sharp Electronics 

Corporation introduces the first 

handheld calculator to use a liquid | pm [sfa 
crystal display, or LCD. Technology 
takes another 
leap forward 

as Sharp begins 
developing the 
first large-screen 


LCD projection 
162626 system. 
Portable 
camcorders, 4 Ё] | 
one of the Flat-screen and palm- 


decade’s hottest 
consumer items, reach a new level of electronic 
sophistication as Sharp leads the way with full-color 
LCD viewfinders. 


size color televisions 
become a reality when 
Sharp debuts two 
models—a 14-inch LCD 
direct-view screen, and a 
4-inch active-matrix TV. 


The new Sharp Viewcam becomes the 
world's first camcorder to incorporate a 
4-inch diagonal color LCD view screen 
instead of the standard viewfinder 
eyepiece. 


fou don't have to be a scientist to 
discover the Sharp Viewcam’s 
unique potential. | 
Its large, bright LCD screen 
serves as a built-in monitor, and 
in playback mode you can use it 
like a portable VCR to view tapes 
you've just made—on the spot!—or 
watch your favorite pre-recorded 
movies. 
A little experimenting will give you 
lots of other ideas: 
Use the Sharp Viewcam’s stop-action 
still or strobe functions to improve your 
golf or tennis swing. You can rotate the 
screen around 180 degrees while the tape is 
running—and watch yourself in live action as you record 
your moves for closer examination later on! 

The rotating feature makes it easy to record at any angle 
while you stand or sit comfortably, and you can watch the 
action on-screen even while holding the Sharp Viewcam at 
arm's length. 

The large viewing screen also allows a group of people to 
view the playback at the same time, and the LCD screen is 
vivid enough for daytime use. 
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THE ONLY CAMCORDER 
THAT LETS YOU SHOOT 

AND PLAYBACK ON ONE 
- BIGVIEWSCREEN | 


WAYNE AND 
TY GRETZKY 


CAPTURE AND 
INSTANTLY RELIVE THOSE 
GREAT MOMENTS 
IN COLOR AND SOUND. 


You've never seen a camcorder 
like the Sharp Viewcam.™ 

The viewfinder is gone, replaced 
with a brilliant, color LCD view 
screen. 

Now, it's fun and easy to capture 
all your most memorable moments. 

From baby's firsts to school 
plays, vacations, and everything in 
between. 

Just point, push a button and 
shoot from almost any angle. 

Then, only the Sharp Viewcam 
lets you playback instantly, in color 
and sound for everyone to enjoy. 

The incredible Sharp Viewcam. 

It will change the way you look 
at camcorders. 

Call today for a free brochure 


SHARP 


VIEWCAM 
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SCIENCE С TECHNOLOGY 


BY DAWN STOVER 


n late 1995, the Galileo space- 
craft is expected to arrive at 
Jupiter and begin studying the 
giant planet and its satellites. 
Although its main mission is two 
years away, the probe has already 
sent back spectacular images of the 
moon, Venus, the asteroids Gaspra 
and Ida, and even Earth itself. 
Launched in 1989, Galileo looped 
through the inner solar system to 
gain a gravitational boost for the 
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Color differences in images of the western Sahara provide clues about veg- 
etation, sand sheets, and clouds. All clouds appear white in a visible-light 
image (left), but low, moist clouds look purple in an infrared image (right). 


long trip to Jupiter. As it did so, the 
spacecraft flew by Earth in Decem- 
ber 1990, and again in December 
1992. Galileo's itinerary has given 
scientists, who are now analyzing 
images gathered during the two en- 
counters, a rare chance to view 
their home planet from deep space. 
"Galileo was in the unique position 
of encountering Earth as if it were 
another planet," says Paul Geissler, 
a planetary scientist at the Universi- 
ty of Arizona and a member of the 
Galileo scientific team. 

Imagine п group of three-headed, 
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purple-skinned scientists at the 
Venus Academy, poring over images 
received from a spacecraft sent to 
Earth. They would undoubtedly no- 
tice Earth's unusual atmosphere, and 
they would probably detect the pres- 
ence of chlorophyll, the photosyn- 
thetic material in plonts. But these 
aren't signs of a civilization. 

The scientists would also pick up 
some radio signals—nothing as 
clear as a top-40 station, but 


r 


strange sounds nevertheless. And 
they would perhaps notice, as the 
Galileo team did, some peculiar 
markings in the desert of Australia. 
These are the outlines of several 
large wilderness areas surrounded by 
agricultural and grazing lands. 
"That's all we saw of human life,” 
reports Geissler. The Venusian scien- 
tists would not notice the largest 
cities or roads; even eighHane super- 
highways are too small to see from 
deep space. “The scientists at the 
Venus Academy would be very skep- 
tical about whether there is intelli- 


gent life on Earth,” says Geissler. 
Originally, there was little scientific 
interest in Galileo's encounters with 
Earth, because the filters on the 
spacecraft's imaging system had 
been designed specifically to study 
methane in Jupiter's atmosphere. 
But completely by accident, they 
proved useful for looking at Earth. 
Because it uses narrow-wave- 
length filters, Galileo is able to see 
things that satellite imaging sys- 
tems such as Landsat, flying much 
closer to Earth, cannot detect. In 
Galileo’s infrared 
images, for exam- 
ple, scientists can 
distinguish between 
the temperate veg- 
etation of Aus- 
tralia^s eastern 
coast and the tropi- 
cal vegetation of its 
northern coast. 
Galileo can also 
distinguish between 
snow, ice, and 
clouds—all of 
which appear 
white to a satellite 
such as Landsat. In 


Heading toward Jupiter, 
Galileo made this image 
of Earth and its moon at 
a distance of about four 
million miles. 


Galileo's pictures of Antarctica, 
coarse-grained sea ice is deep blue, 
while continental snow is pale blue. 
This difference will help scientists 
calculate the grain size of ice on 
Jupiter's moons. 

Galileo’s narrow-band spectral ob- 
servations are similar to those that 
will be made by the future Earth Ob- 
serving System satellite. “Galileo is 
doing in advance some of the things 
that the Earth Observing System 
will do much better globally in a 
few years,” says Geissler. 


Dark rectangles in southeastern Australia—wilder- 
ness areas bordered by farms and ranches—were 
the only signs of human habitation seen by Galileo. 


Your symptoms are bothering you, but 
you're still waiting to see your doctor about 


your enlarged prostate. 


aybe it’s time to stop waiting. 


Ask your doctor about 
the prescription medicine PROSCAR‘. 


(FINASTERIDE) 


Finally, a medicine 
for the treatment 

of symptomatic benign 

prostate enlargement 
You can’t make it till halftime any- 
more without having to go to the 
bathroom. You're getting up several 
times a night to urinate. It's begin- 
ning to bother you, but up to now, 
you ve lived with it. The question is, 
should you? 


Until recently, there wasn't a 
medicine that could help the condition 
known as symptomatic benign 
prostate enlargement or BPH. But 
now there is PROSCAR, the first oral 
prescription medicine that can actual- 
ly shrink an enlarged prostate. 


However, it is important to know the 
following: PROSCAR doesn't work for 
everyone. Even though the prostate 
shrinks, you may not see an improve- 
ment in urinary flow or symptoms. 
And you may need to take PROSCAR for 
6 months or more to see whether it 
helps you. 


How PROSCAR can shrink an 
enlarged prostate 
As a man ages, a key hormone can 
help cause the prostate to grow. 


BLADDER 


The prostate surrounds part of the urethra, the tube that 
carries urine from the bladder. As the prostate enlarges, it 
ran squeeze the urethra and cause urinary problems. 
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PROSCAR actually blocks the produc- 
tion of this hormone, so it helps 
shrink the prostate to a smaller size 
in many men. As a result, some men 
treated with PROSCAR experience an 
increased urinary flow and an 
improvement in urinary symptoms. 


Why you should see your 
doctor soon 
The problem will probably not get 
better by itself. In many cases, the 
prostate continues to enlarge and 
the symptoms may get worse. So if 
your urinary symptoms are bother- 
ing you, consult your family doctor 
or a urologist and find out if 
PROSCAR is an appropriate treat- 
ment for you. It is also important to 
have regular checkups. While 
benign prostate enlargement is not 
cancer and does not lead to cancer, 


Please see patient information on the adjacent page. 


= КЕ саа T. Ар ist . р? 
7 2% 7 айақ š Ж. ART j E 
د‎ ж ts re T 
UE. a + Mg sto 1 n X" "e eg ы 
КҮ a | Р "T А Ба. xg a. 
| Xi a ғ | t els T : v y 1 
Y ES VI DM Аң m. 
E 2n j lies , қ 
cM. j à = | F ey MN i 
a rk o Peu АННЫ" 


the two conditions can exist at the 
same time. 


Remember, only a doctor can evalu- 
ate your symptoms and their possi- 
ble causes. So don't wait any longer. 
You may find out that your enlarged 
prostate can be made into a smaller 
problem. 

For a free, informative booklet, 
“Every man should know about 
his prostate," call 1-800-635-4452 
today. 
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PATIENT INFORMATION ABOUT 
PROSCAR?’ (Prahs-car) 
Generic name: finasteride (fin-AS-tur-eyed) 


matic ign p tic 

ia and for use by men only. 
Your doctor may prescribe PROSCAR if you 
have a medical condition called benign 
prostatic hyperplasia or BPH. This occurs 
only in men. 
Please read this information, as well as the 
leaflet which accompanies your medication, 
before you start taking PROSCAR. Also, 
read the leaflet each time you renew your 
prescription, just in case anycuing has 
ch aflet does not 


anged. Remember, this le 
take the place of careful discussions with 
our oar. You and your doctor should 


Qispusa PROSCAR when you start taking 
your medication and at regular checkups. 


What is BPH? 


BPH is an enlargement of the prostate 
gland. After age 50, most men develop 
enlarged prostates. The prostate is located 
below the bladder. As the prostate enlarges, 
it may slowly restrict the flow of urine. 

This can lead to symptoms such as: 


ea weak or interrupted urinary stream 


ea feeling that you cannot empty your 
bladder completely 


ea feeling of delay or hesitation when you 
start to urinate 


ea need to urinate often, especially at night 
ea feeling that you must urinate right away. 


Treatment options for BPH 


P are three main treatment options 
Or 


*Program of monitoring or ^Watchful 
Waiting". If a man has an enlarged | 
prostate gland and no symptoms or if his 
symptoms do not bother him, he and his 
octor may decide on a program of monitor- 
ing which would include regular checkups, 
instead of medication or surgery. 
*Medication. Your doctor may pee 
PROSCAR for BPH. See “What PROSCAR 
does” below. 
Surgery. Some patients may need 
surgery. Your doctor can describe several 
different surgical procedures for BPH. 
Which се ырай ure is best depends on your 
symptoms and medical condition. 


What PROSCAR does 


PROSCAR lowers levels of a key hormone 
called DHT (уйыне), which is 


a major cause of prostate growth. Lowering 
DHT leads to shri of the enlarged 
prostato land in most men. This can lead 
gradual improvement in urine flow and 
ptoms over the next several months. 


However, since each case of BPH is differ- 
ent, you should know that: 


* Even though the prostate shrinks, you 
may NOT see an improvement in urine flow 
or symptoms. 


* You may need to take PROSCAR for six (6) 
months or more to see whether it helps you. 


* Even though you take PROSCAR and it 
may Hely ou, it is not known whether 
PROSCAR reduces the need for surgery. 


What you need to know while taking 


* You must see your doctor regularly. 
While taki PRÜSCAR, you must have 
regular ch Follow your doctor's advice 
about when to have these checkups. 

* About side effects. Like all prescription 
drugs, PROSCAR may cause side effects. 
Side effects due to PROSCAR may include 
impotence (or inability to have an erec- 
tion) and less desire for sex. Each of 
these side effects occurred in less than 446 
of patients in clinical studies. In some 
cases side effects went away while the 
patient continued to take PROSCAR. 


Some men taking PROSCAR” (Finasteride) 
may have a decrease in the amount of 
semen released during sex. This decrease 
does not appear to interfere with normal 
sexual function. 


You should discuss side effects with your 
doctor before taking PROSCAR and "e 
time you think you are having a side effect. 
*Checking for prostate cancer. Your 
doctor has аддын, PROSCAR for symp- 
tomatic BPH and not for cancer—but a 
man can have BPH and prostate cancer at 
the same time. Doctors usually recom- 
mend that men be checked for prostate 
cancer once a year when they turn 50 (or 
40 if a family member has had prostate 
cancer). These ch ould continue while 
you take PROSCAR. PROSCAR is not a 
treatment for prostate cancer. 


* About prostate specific antigen (PSA). 
Your doctor may have done a blood test called 
PSA. PROSCAR can alter PSA values. For 
more information, talk to your doctor. 


“А warning about PROSCAR and 
pregnancy. | 
PROSCAR is for use by MEN only. 
PROSCAR is generally well tolerated in men. 
However, women who are pregnant, or 
women who could become pregnant, should 
avoid the active ingredient in PROSCAR. 
If the active ingredient is absorbed by a 
woman who is pregnant with a male baby 
it may cause the male baby to be born with 
abnormalities of the sex organs. Therefore, 
any woman who is pregnant or who could 
become pregnant must not come into direct 
contact with the active ingredient in 
ROSCAR. 
Two of the ways in which a woman might 
absorb the active ingredient in PROSCAR 
are: 
Sexual contact. Your semen may contain 
a small amount of the active ingredient 
of the drug. If your partner is pregnant, or 
if p and your partner decide to have 
a baby, you must stop taking PROSCAR 
and talk to your doctor. If your partner 
could become pregnant, proper use of a 
condom can reduce the risk of exposing her 
to your semen (discuss this further wi 
your doctor). 
Handling broken tablets. Women who 
are pregnant or who could become 
pregnant must n | en tablets 
of PROSCAR. 
PROSCAR tablets are coated to prevent 
contact with the active ingredient during 
normal handling. If this coating is bro- 
ken, the tablets should not be handled by 
women who are pregnant or who could 
me pregnant. 
If a woman who is pregnant comes into 
contact with the active ingredient in 
PROSCAR, a doctor should be consulted. 
Remember, these TS арріу only if 
the woman sed to PROSCAR is preg- 
nant or could me pregnant. 


How to take PROSCAR 


Follow your doctor's advice about how to take 
PROS . You must take it every day. You 
may take it with or between meals. To avoid 
a sa to take PROSCAR, it may be help- 
ful to take it the same time every day. 
Do not share PROSCAR with anyone else; it 
was prescribed only for you. 
Бека و ی وک ا‎ out of the 

of children. 


FOR MORE INFORMATION ABOUT 
PROSCAR AND BPH, TALK WITH YOUR 
DOCTOR. IN ADDITION, TALK TO YOUR 
PHARMACIST OR OTHER HEALTH CARE 
PROVIDER. 
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GENETIC ENGINEERING 
Or Mice Амо MN 


cientists call it the "Mouse House.' 

б: Jackson Laboratory in Ba 
Harbor, Maine, is famous fo 

breeding and distributing mice that 
serve as human surrogates in studie 
of maladies such as cancer, heart dis} 
ease, and diabetes. Mice can serve as 
models for men (and women) because 
mice and humans have a very ш 


rate of genetic correspondence. 


For years, model mice were discov 
ered serendipitously through sponta- 
neous mutations in breeding colonies. 
But revolutionary new techniques in 
genetic engineering are enabling re- 
searchers to induce calculated muta- 
tions, to produce designer mice that 
are disease-specific. 

A new mouse is called “transgenic” 
if it is created by transferring foreign 
or altered DNA into its genome. It is 
called a “knockout” mouse if a portion 
of a particular gene has been deleted, 
or knocked out. One such knockout is 
the famous CF mouse, developed last 
year, which is a model for human cys- 
tic fibrosis. CF mice have the same 
symptoms as human CF sufferers, 
and share the same genetic abnormal- 
ity, making them perfect candidates 
for medical researchers seeking gene 


| therapy for the devastating disease. 


To help scientists obtain research 
animals such. as the CF mouse, Тһе 
Jackson Laboratory plans to create a 
new mutant-mouse facility. “We are in 
the middle of one of the most exciting 
times in biomedical research,” said lab 
director Dr. Kenneth Paigen, an- 
nouncing the plans in July. 

The new facility will serve as an in- 
ternational clearing house for geneti- 
cally engineered mice used as human 
disease models. The facility’s man- 
agers will house and breed the mice, 
and distribute them globally to health 
researchers at the lowest possible cost 
and with no restrictions on their use. 

John Sharp, director of the new fa- 
cility, says the variety of mouse mod- 
els that will be distributed will “cut 
across all areas of human disease.” 
Six major health organizations are do- 
nating $1.5 million in startup money. 

About 50 mouse models currently 
exist. They include the CF mouse, the 
Min mouse (an important new model 
for colon cancer), and the p53 
mouse—a knockout in which the gene 
known as p53 has been deleted. 
Cancer specialists believe that the 
p53 gene may be responsible for 
triggering half of all human tumors. 
—Arthur Fisher . 


DopGce NEON 


he new Dodge/Plymouth Neon is 
Te: latest domestic contender in a 
small-car field cluttered with 
strong import competition. The im- 
ports recently gave up some ground, 
however, as prices for Japanese mod- 
els increased. 
Built on a new 104-inch-wheelbase 
chassis—several inches longer than 
even the original K-cars—the Neon 
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Тһе Neon’s ni roofline adds to rear-seat а while the instrument i) is nden "i "m 
Its two-liter engine ranks near the top in its class for specific output, promising solid performance. 


offers character, roominess, and a 
smooth ride in a category where at 
least one of those attributes is usually 
compromised. A follow-up to the LH 
sedan project, the Neon shares some 
of that car's goals, with a chassis and 
body structure vastly superior to 
those of the Shadow and Sundance 


o assume that the new 
| Mazda B-Series pickup, 

made at the Ford plant 
that produces the best-selling 
Ranger pickup, is simply a re- 
badged Ranger would be a mis- 
take. Admittedly, the two mar- 
ques share mechanical un- 
derpinnings: Ford offers a base 
2.3iter 4-cylinder and op- 
tional 3- and 4-liter Vé en- 
gines, and so does Mazda. 
Ditto for options such as 
an extended cab and elec- 
tronic, push-button four- 
wheel drive. But Mazda 
has infused its truck with 
its own personality. Body 
style, interior treatment, 
seats, and even gauges on 
the two trucks are as dif- 


і many car makers. Visibility, 


ferent os east and west. ——— 


: Flogging the B-Series pickup : controls placement, and overall 

. confirmed that its appeal i5S : comfort on all road surfaces 

: more than superficial. Our 4x4 : proved excellent. 

: B-4000, producing 160 horse- : Mazda 1994 B-Series pick- 

: power at 4,000 rpm and 225 : up enters a field already 

: pound-feet of torque at 2,500 : packed with a wide array of 

: rpm, scampered over the : Choices. Rather than compete 

: 12,500-foot Ophir Pass in Cot : with the Ford Ranger, Mazda 

: orado’s San Juan mountains. : hopes їо lure buyers away 

: After this rugged excursion, the : from Isuzu, Nissan; and Toy- 

: truck made the transition to · ota. The base B-2300 in 4x2 

: highway driving without a : configuration will start at about 

: Shudder, displaying road man- : $8,800 and range up to 

: ners that would be envied by : $18,600 for a loaded В-4000. 
: —Sandy Fritz 


The Mazda B-Series кй nd qm an image М. raw power but 
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models it replaces. That elevates the 
Neon to a mid-level of quality at least 
comparable to the best Japanese 
small cars. 

The Neon is far more subdued than 
the concept car that whetted some ap- 
petites for a truly distinctive small 
car. Still, the production version ex- 
pands rear-seat headroom and adds a 
pass-through luggage compartment, 
while retaining the sloping wind- 
shield that enhances visibility. 

The new two-liter engines, in sin- 
gle- and overhead-cam versions, offer 
the most power in their class, at the 
cost of some high-rpm vibrations, 
which Chrysler was still working on 
shortly before the car went into pro- 
duction. The electronic engine man- 
agement system smooths but slows 
the throttle opening, which can make 
downshifts a chore. The manual 
transmission itself, however, operates 
quickly and smoothly. 

The Neon will be available in three 
suspension levels. The mid-level set- 
up provides direct, positive steering, 
minimum body roll, and solid 
straight-line stability with modest 
understeer in high-speed cornering. 
That’s an admirable combination that 
suits conventional driving. 

Chrysler’s promise to price the 
Neon at the level of competitive do- 
mestic cars puts it a notch above the 
lowest-cost imported minicars such as 
Ford’s Korean-built Festiva, base 
priced at $7,236, but slightly below 
mainstream Japanese subcompacts 
such as the $11,198 Corolla. That’s a 
deal, but not a breakthrough. 
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Not all anti-lock braking 
systems are created equal. 


Some rely on two sensors. 


Some, three. The optional 


ABS on the Altima’ has 


Statistics indicate the airbag effectively helps four, one for each wheel. 
to save lives. That’s why every 1994 Nissan 


Altima’ 15 equipped with two. Standard. 


The steering column, 
like the ones found 
on the Mercedes, BMW 


and Lexus, is de- 


signed to absorb max- 


imum impact energy. 


Its a $14,000 car in a showroom 


Unlike any other sedan 
in its class, the Altima fea- 


tures Super Toe Control" 


to help you avoid accidents. 


Steel side-door guard beams, utilizing As cornering forces increase, 
a pipe-style design, increase intrusion | rear wheels turn in pro- 
resistance. In other words, there’ a bet- portion, resulting in remark- 
ter chance the cabin will stay a cabin. able maneuverability. 


Nissan Motor Corporation U.S.A. Smart people always read the fine print. And they always wear their seat belts. “MSRP for the Nissan Altima XE excluding taxes, 


Passenger protection is provided by our Intelligent 
Body Assembly System and its 51 robots responsible 


for the DURASTEEL' unibody construction. 
New three-boint 
Nissan Altima XE active seat belts with 
adjustable shoulder 
belt anchors provide 
greater comfort and 
convenience without 


sacrificing safety. 


We conducted the equivalent of close 


to 15,183 man years of crash testing 
but a $45,000 car in an accident. on the Сту ХМРЛ2 computer to de- 
termine the structural design of the 
energy-absorbing crumple zones. 
Besides having many of the same luxury features, the 


$14,000* Nissan Altima and the typical $45,000 sedan 


share many of the same safety features. Of course, the aa. 
Altima doesn't have a fancy hood ornament. But what kind EL 

of protection do you suppose is offered by a hood ornament? It's time to expect 
For more information, call 1-800-NISSAN-3 ext 460. more from a car." 


title, license, destination charges and options. XE model shown with optional alloy wheels and audio system. Cray is a registered trademark of Cray Research, Inc. 


AUTOMOTIVE 


size pickup calls for heavy springs, 

a strong gearbox, and a high- 
torque engine—attributes that make it 
hard to press a truck into service as a 
second car. Now Dodge, the last of the 
full-size pickup manufacturers to re- 
engineer its trucks, has approached 
the task of civilizing a work truck from 
a slightly different angle. 

By remounting the steering box to a 
solid position on the frame, adding 
bushing-type engine mounts, and re- 
designing the frame, Dodge has tight- 
ened the Ram’s steering response and 
virtually eliminated chassis squeaks. 
The new body is also stiff and rattle- 
free. 

The posh cab interior is about four 
inches longer than standard cabs at 
Ford and Chevrolet, providing enough 
extra room for reclining seats and a 
modular storage rack behind them. A 
rather high seat and the sloping hood 
improve visibility dramatically—an 
unexpected benefit, given the truck’s 
massive exterior. 

The new Ram V10 engine provides 
450 pound-feet of torque. Except for 
the smallish V6, the Ram’s engines are 
slightly larger than those of its direct 
competitors. Capping off the engine 
line is an updated Cummins turbo 
diesel, which is considerably quieter 
than the comparable engine in last 
year’s model. 

Even with high payload ratings, the 
new chassis stays compliant on 
country roads, maintaining stability 
on washboarding and potholes. The 
1994 Dodge Ram pickup is suitable for 
many purposes, yet makes few 
compromises. 


T: strenuous workload of a full- 
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standard cab and 
than its competition. 
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REVIVAL 


its chassis and power- 

plants, the Ford Mus- 
tang has sustained an image 
that appeals equally to a driv- 


ticality. In recent years, the 
5.O-liter V8's high perfor- 
mance and low cost set the 
tone for all Mustangs and 
made the venerable vehicle a 
top choice as a "first car out 
of college." 

After years of anticipation 
that the Mustang would 
evolve into a high-tech, possi- 
bly even front wheekdrive, 


design that Ford engineers fi- 
nally settled on takes a more 
cautious approach, with some 
nostalgic touches. The 
pushrod 5.0Hiter V8 engine is 
retained, for example, as is 
the famous pony on the front 
grille. 


chances—the wants and 
needs of current owners 


were carefully 


The new Ram pickup adds inches to the 
ine compartment, 
reflected in a slightly longer overall length 


i -ened, but still 

: relatively sim- 
: ple expression 
er's sense of fantasy and prac- : 
: drive, solid- 

: rear axle plat- 
: form that has 
: been used 

: since 1979. 


No-Doze CAR 


oyotu is currently testing an intelligent 
IE: system that monitors a driver's 

physiology to determine if he or she is 
dozing off at ће wheel—and takes appro- 
priate action as well. 

A computer continuously monitors the 
driver's steering activity and various signs 
such as pulse rate to determine whether the 
individual is losing consciousness. If the 
computer concludes the operator is snooz- 
ing, it sounds an alarm; a voice then advis- 
es the driver to take a rest. If this has no ef- 
fect, other devices, such as a vibrating seat, 
are activated. If the driver still fails to re- 
spond, an electronically controlled throttle 
and brake system stops the vehicle. 

The monitor is expected to be part of an 


advanced safety vehicle Toyota will be 
developing in the near future. 


TM 
-o 


3 `` solicited and 
scrutinized, 
: then applied. 
: The Mustang 
[) espite radical changes їо: 


chassis is a 


of the front- 


The new body is rounder, 


. more heavily stylized, and 

. considerably quieter than old- 
er models. The car's er- 

: gonomics are welHintegrated 
: into the overall design. The 

: suspension is retuned to soft 
: en highway ride; understeer- 
: ing brings less excitement 
The new Mustang takes few  : 


near the handling limit. 


liter V6 is the new base engine. 


: Some key structural elements `: 
: оге bolted into place rather 

: than being integrated. The 

: car's track and wheelbase are 
: Slightly larger, and four-wheel 
. disc brakes now are standard. 
sports car, the next-generation : 


The pushrod 5.0-liter v8 remains pees se 


, while a 3,8- ` 


The base engine is now a 


. 3.84iter V6, while the GT ver- 
: sion is sticking with the 5.0- 
. liter V8. The GT is only sight 
: stiffer than the base model, 
: with slightly more aggressive 
- tuning expected for the chas- - 
: sis on the 240-horsepower Со · 
. bra edition. 


All this adds up to a some- 


: what more sedate package, 

: far more modern and refined 

: than the rough-and-ready Mus- 
: fang it replaces—perhaps an 
indication that Mustang owm 

: ership, like the car itself, is · · 

; Maturing with dignity. 


ENGINES 
RAND CAM STARTS 


lot of weird engines look good on 
paper but never make it to met- 
al. Although we felt duty-bound 
to report on the Rand Cam/Direct 
Charge engine (“Automotive News- 
front," June), we admit to having 
some doubts about the feasibility of 
a rotary engine that has only seven 
moving parts. 

Well, the Rand Cam/Direct Charge 
engine was recently fired up, and it 
worked. À small version of the engine 
went through three sustained com- 
bustion runs lasting up to two min- 
utes each and responded to throttle 
changes. Testers at the Center for In- 
dustrial Research Applications at 
West Virginia University say the dis- 
assembled engine showed no abnor- 
mal wear or failure. 

The next step is to develop sturdier 
oil seals and beef up the moving parts. 
Dyno tests on a version expected to 
produce 100 horsepower will follow. 
Independent reports say the engine, 
which can run on a variety of fuels, 
shows great promise. Indeed, five pro- 
posals featuring the engine are cur- 
rently under consideration for federal 

The engine's unconventional char- 
acteristics would make it an oddity in 
the automotive world. The Rand Cam 
engine develops maxium horsepower 
at 1,500 rpm, is expected to weigh half 
as much as a conventional rotary en- 
gine of equal power, and is virtually 
vibration free.—Sandy Fritz 


A 


TIRES 


ASYMMETRICS GAIN 
ACCEPTANCE 


our tires are lopsided” may 
sound like a peculiar insult or 
perhaps a warning of impending 
vehicular collapse. In some 
cases, however, it’s simply a 
statement of fact. 

A new generation of 
experimental asymmetric 
tires have a stiffer inboard 
than outboard sidewall, 
thanks to two extra plies in 
the inner sidewall. This stiff- 
ening allows the tire to roll 
with the car in corners—the 
outboard sidewall squeezes 


down, without lifting the inner 


Extra plies stiffen the inside sidewall to 
help keep the tread flat on the ground. 
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class. In addition, Defenders 
permanent four-wheel drive, 
front and rear independently 
articulating axles, long-travel 
coitspring suspension, and 
four-wheel disc brakes 
promise to redefine the so- 


. . i of the sportutility category. : aluminum engine as the Range 
А DEFENDER ` Provingitself on steep and : Rover, the Defender 90 demon- 
‘OR : narrow rocky trails in : strated generous power for all 
THe “90s . Wyoming, the Defender at — . : the hill dimbing, downhill en- 
: times seemed animate; its : gine braking, and highway driv- 
ove over Jeep | : Goodrich Mud Terrain tires : ing it encountered. Defender 
| Wrangler: There's a . seemingly walked from one — = even proved its worth in an im- 
new offroad contender : boulder to the next at precar- : promptu towing test, when it 
coming to America. Land Rover ` ous angles, while the vehicle's . : plucked a fullsize pickup from 
North America Inc. introduces : cabin was amazingly stable. It : a muddy predicament. 
the Defender 90, a V8-pow- : virtually skipped across a snow- ° Тһе Defender 90's base 
ered version of the original mul- : bank that bogged down heav- : price, about $30,000, is near- 
fipurpose Land Rover. The : jer four-wheelers including Land : ly as startling as its yellow col- 
open-air Defender 90 has the : Rover's larger U.S.-version De- : or, one of four available. A con- 
| weighHo-power ratio of a : fender, the limited-edition 110. : vertible top is optiona-—but a 
sports cor, the color schemes : Using the same 3.9-liter, : waterproof stereo system is 
| andaccessories of a weekend : 182-horsepower fuelinjected > standard.—Fred Abatemarco 
B runabout, and ће offroad | 
8 agility of a mountain goat. 
| Defender comes knocking 
with a tight 92-inch wheel- 
base and stocky 58-inch 
& front and rear tracks charac- 
teristic of this special-purpose 


phistication of this segment Atopis немеге vM ннан Я 


side of the tread from the pavement. 

According to BF Goodrich, which 
markets the asymmetric Comp T/A 
R1, the design provides an extra one to 
three degrees of camber, particularly 
important on “showroom stock” race 
cars with limited camber adjustment. 
While traveling straight, the tire has 
no camber effect. The R1 does not 
have directional grooving, which, says 
BF Goodrich, offers no advantage in 
competition. 

This may be only the beginning. Dif- 
ferent-size inner and outer bead diam- 
eters may someday bring even more 
asymmetry to tires.—John Marrus 
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BATTERIES 
CHEAP LITHIUM? 


ithium-polymer batteries, one of the 
ШІ being considered for elec- 

tric cars, have the highest energy densi 
ty (the ratio of energy that can be stored 
per unit of mass) of any type of battery cur- 
rently available. Unfortunately, they've 
always been expensive to manufacture. 

Now two companies, Valence Technology 
of San Jose, Calif., and Battelle Labs of 
Richland, Wash., have each made headway 
turning lithium batteries into a commercial 
reality. Valance has signed a $20 million 
agreement with a subsidiary of General Mo- 
tors to develop the batteries for cars, ad- 
vancing the basic design, while Battelle re- 
cently announced а new manufacturing 
process that may cut costs in half. 

Unlike other battery systems, lithium poly- 
mers use a solid electrolyte, eliminating the 
need for toxic liquid chemicals. 

The batteries—if they live up to expecto- 
tions—will offer a number of advantages. . 
Not only will they be environmentally 
friendly, they will be long-lived and achieve 
ranges of 300 to 400 miles per charge. 
—Jerry Shine 
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TELEVISION 
WIRELESS CELLULAR CABLE 
longside a water tower atop an 
Д" house in Brooklyn’s 
Brighton Beach, a silver-dollar- 
size transmitter beams 50 cable chan- 
nels to a section of that borough that 
still doesn’t have cable TV. Reception 
is clear, a couple of premium channels 
like Showtime are included, and sub- 
scribers pay less than they would if 
they were wired up to receive the 
equivalent cable service. 
CellularVision of New York, the sys- 
tem’s operator, also retransmits regu- 
lar broadcast TV channels at the su- 
per-high frequency, so viewers have 
replaced traditional rabbit ears with 
set-top boxes and flat antennae about 
the size of a cow's tongue. You can see 
them sprouting from windows as far 
away as Sheepshead Bay, a neighbor- 
ing community. In one apartment 
there, CellularVision has set up a 


CellularVision’s satellite dishes receive cable channels - relay the signals d а 
paths to five-inch antennae in neighborhood homes. Тһе transmitter tower с 


demonstration receiver with two-way 
video capabilities for video conferenc- 
ing, a service it plans to offer in the 
future. Though the residence has line 
of sight to the transmitter, the signal 
can also be bounced off walls or bent 
around corners via simple reflectors. 
Only the Brooklyn cellular TV site, 
limited in power to a three-mile radius, 
is now operational. But thanks to a re- 
cently announced agreement with Bell 
Atlantic, the regional phone company 
south of New York, CellularVision 
plans to expand its operation to dozens 


` bumps in the road; and а scan mode for sam- 


MUSTANGS 
Go Minipisc 
"T^ he first dealer-installed MiniDisc (MD) play- 
I: in an American car is being rolled out this 

I fall by Ford in its 1994 Mustangs (“Auto- 
motive Newsfront," this month). 

The play-only units access up to 74 minutes 
of digital music on a 2.5-inch disc. Features in- 
dude a scrolling 12-character display for artists 
and titles; a memory buffer and shock mount- 
ing to eliminate potential mistracking caused Y 


pling eight seconds of each song in rapid order. 
An analog cassette player is an option in the 
AM/FM radio above the MD player, but Ford 
will not offer a digital compact cassette player 
(“Digital Recording Arrives," April] .The au- 
tomaker will continue to offer a compact disc 
player as an alternative to the MD. 

Ford is also introducing the Mach 460 Audio 
System, the first high-output sound system in a 
Mustang. It supplies 460 watts of peak power. 
At press time, estimated prices were $600 for 


the MD player and $700 for the Mach 460. 


An in-dash Mini- 
Disc player dis- 
plays the song 
title. MDs are 
smaller than CDs. 
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of sites in the metropolitan area—and 
later to Los Angeles—which could give 
cable operators real competition. 
CellularVision uses a relatively in- 
expensive multicell, point-to-multi- 
point distribution system operating in 
the 27.5- to 29.5-gigahertz microwave 
band. The company has the first l- 
cense from the Federal Communica- 
tions Commission to use the frequen- 
cies for terrestrial broadcasting. The 
technology was invented by Bernard 
Bossard, the company’s chief engineer. 
Customers pay about $29.95 a month. | 


INTERACTIVE TV 
ScULLEY GOES SHOPPING 


etting to the Stanford Shopping | 
enter in Palo Alto, Calif., takes 

about the same amount of time 
for John Sculley whether he’s coming 
from his ranch in California or his 
home in Maine. At least, that’s what 
the chairman of Apple Computer 
would have you believe if EZTV, Ap- 
ple’s technology for merging a PC and 
cable TV, takes hold. 

At the first public demonstration of 
EZTV in Los Angeles, Sculley showed 
how you could use a virtual camera 
that combines Quicktime digital 
movies and Hypercard stacks devel- 
oped for the Macintosh to navigate 
through a digitized mall. By pointing 
a special remote control at.a smart 
set-top box, Sculley was able to “en- 
ter” stores and see product demos. 
Stopping at a rack, he viewed a hat 
from various angles. By clicking on a 
shopping cart, he checked to see how 
much he'd spent. 

Sculley's “trip” was a computer sim- 
ulation. Cable TV operators have yet 
to commit to EZTV. 


Panasonic introduces DCC To 
Go. Portable and car units that 
play the new digital cassettes. 
Cool. And your old cassettes. 
Groovy. 

Now you can listen to the new 
digital compact cassettes and 
your favorite old cassettes* just 
about anywhere. With the new 
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LE Î CQ-DC1 DCC car deck 
me DCCto go is skip resistant. So 
you can run DCC or drive DCC 
and still enjoy the fidelity of digital 
sound with all the advantages of 
a cassette. 

And like the Technics” DCC 
home deck, both the portable and 
the car deck have anLCD readout 
that shows the name of the album, 
artist, song title and more. Plus, 
hundreds of your favorite albums 
are available now. 

The portable comes with a built- 
in rechargeable battery that gives 
you about 2% hours of playback. 
There's even a wired remote for 
controlling all major functions, 
including tape direction. 

The car deck has a removable 
front panel for extra security. It also 
has a wireless remote control and 
CD changer control capability. 

So if you're looking for DCC to 
go, the choice is obvious. 


"Plays back analog cassettes in analog format 


Panasonic 


just slightly ahead of our time? 


Audio Catalog 


At Cambridge SoundWorks we manufacture 
speakers and music systems designed by Henry 
Kloss (founder of AR, KLH, & Advent), and we sell 
them from our factory in Newton, Mass. We also 
sell selected audio components from brands like 
Philips, Pioneer, Denon and Sony. Because we 
sell factory-direct, you can save hundreds of 
dollars on components and systems. We sell 


nothing but “the good stuff” Our knowledgeable 


audio experts will help you make the right choices, 


without being pushy. And you can call toll-free for 
advice or “hook-up help” 365 days a year—even 
holidays. This is the simplest way to get the right 
deal on stereo components...and theres virtually 
no risk. 
* Call toll-free for factory-direct savings. 

* Audio experts will answer all your 

questions, before, and after you buy. 

“ 30-day money-back satisfaction guarantee. 


“Ensemble II, like its 
companions in the 
Cambridge SoundWorks 
lineup, performs so far 
beyond its price and size 
class that it can be com- 
pared only with much 


larger speakers at sub- 
stantially higher prices. 


1-800-FORHHIFI* 


24 hours a day, 365 days a year (800-367-4434) 


CAMBRIDGE 


SOUNDWORKS 


154 California St., Suite 126N, Newton, МА 02158 
*In Canada call 1-800-525-4434. Fax: 617-332-9229 
Outside U.S. or Canada 617-332-5936 


© 1991 (3) Ensemble isa trademark of 
| Quid Sandisk, AA Aere trademarks of jensen, Inc. 


ELECTRONICS 


TELEPHONES 
RACKET CONTROL 


istening to directions on an outdoor 
pay phone typically goes like this: 
Take a left on honk! Street, a beep! 
at First, and a right on varoooom! 
"What?" 
A circuit designed to filter out street 
noise at public phones could make 


| such conversations less frustrating. 


Andrea Electronics in Long Island 
City, N.Y., has developed a noise-can- 
cellation kit that phone companies can 
use to upgrade their current equip- 
ment. The kit includes a digital signal 
processor that pops into a standard 
handset. 

The technology uses active noise 
cancellation. The processor generates 
an anti-noise signal that is equal—but 
opposite—to intruding street noise. 
When the anti-noise wave meets the 
intruding wave, noise is muffled 
[Hear No Evil,” April '92]. Both the 
caller and the listener benefit. 

In a demonstration by Andrea, en- 
gine noise (about 105 decibels) was 
funneled into a booth containing two 
phones—one outfitted with the noise- 
suppression device, the other without 
it. The device eliminated about 80 per- 
cent of the noise. 

The device will be added to some pay 
phones next year. It will also be avail- 
able for phones in noisy interiors like 
factories and trading floors. The Tech- 
nology Services Group, a company that 
refurbishes public phones, plans to 
distribute the kits. Voice dialing could 
also benefit.—M. M. S. 


ELECTRONIC BOOKS 
PLAYERS For Pup FICTION 


D-ROMs made paperless books possible and Sony's Data Disc- 
man made them portable. Now Fujitsu and NEC will be releas- 
paperbacks: portable and easy- 
to-operate players for reading digitized best-sellers. 

Fujitsu's ViewArt, expected to cost less than $300, uses integrated 
circuit (IC) cards to minimize its size and weight. | found the pro- 


ing the equivalent of electronic 
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ENTERTAINMENT CHOICE 

This week's eguodei of the Беи on TY 

Pren (ee) On Алу Title For More Infonmetecr 
ARTI SANDERS SHOW rom НВО 


to order a 
rerun зде ken i donc тей, 


An on-screen menu enables you 


INTERACTIVE ТҮ 


just kick yourself for missing 

your favorite sitcom. Rather than 
waiting for reruns, though, you may 
soon be able to order yesterday’s 
episode as easily as you would a pay- 
per-view movie. Your Choice TV, a 
new cable service from Discovery 
Communications in Bethesda, Ма., 
plans to offer a selection of programs 
from the previous week. To choose a 
program, you would simply use a ca- 
ble remote control to highlight the ti- 
tle on a selection screen, then press 
the Go button on the control. 

The day after “Prime Time Live” 
airs, for instance, you'd be able to or- 
der the show every hour on the hour 
for the next six days. So far, ABC is the 
only network that has reportedly 
agreed to supply shows to Your Choice 
TV, but others have expressed interest. 
Expect to pay about a dollar per rerun, 
possibly including the commercials. 


ү: know the feeling: You could 


totype small and light enough—about eight ounces—to oper-  ViewArt will enable you to read 


ate in one hand. It slipped easily into my jacket pocket. 


books and view simple graphics. 


The $400 NEC Digital Book Player is larger and heavier, main- 
ly because it uses floppy disks. It also has more functions: You can mark passages and jump back 
and forth in the text. But at 1.5 pounds, it’s not something I'd want to hold for long. 

Both players are designed for viewing text or simple drawings such as comics. By omitting a key- 
board and search capabilities, the manufacturers have kept prices down. Though the players may be 
satisfactory for reading a thriller or romance under adequate light, the nonbacklit, monochrome liq- 

uid-«crystaldisplay screens could prove tiring during extended or more serious reading. 

NEC will depend on publishers to distribute floppy disk titles to book stores. Fujitsu foresees its own 
vending machines, in which readers would insert a blank IC card, then select a book. 

Both players will be on sale in Japan by the end of this year.—Dennis Normile las 


НЕЛІТИМАХ" BEATS SOLOFLEX AND NORDICFLEX GOLD"! 
COSTS 5600-5700 LESS! 


9 Powerful Reasons to Choose HEALTHMAX as Your Total-Body Fitness System. 
| NordicFlex | 


Gold 


” $329 


(plus $49 S/H) (plus $105 S/H) (plus $99 S/H) 


No assembly/ Requires | Requires ad 
disassembly required | Ж NO  assembly/disassembly x NO assembly/disassembly 
between exercises. between exercises. | between exercises. 


: | FORE Pa RPP ч жағы» | | BUT...Leg unit included 
Leg Extension AYES Permits both leg extensions X NO Costs 


Unit included $200 extra. doesn't permit lying 


leg curls. 
А BUT... You must 
Butterfly Unit No Costs 6 assemble before each use, 
included extra cost. | x NO $200 extra. ТЕ, апа disassemble to use 
bench press. 


and lying leg curls. 


Strength HEALTHMAX BUT... vou must | | 
сонор for all five: aie AYES purchase $400 in ave | YES BUT... why would 
all five major | abdominals, back апа , Comp ы усе | уоп рау $700 BITE 
muscle groups pectorals. for legs and pecs: “| than HEALTHMAX? 
же» Padded bench is а full | Padded bench is only 40 и" | Padded 40" bench is short, | 
BLAU. 47" long, 12" wide, and a X NO long, making some lying × NO narrow (only 9" wide), and 
comfortable 20" high. down exercises awkward, too high (24") off the ground. 


2 Нуа гашіс - S Adjusts to your personal Usesrubberbands | Uses complicated 
cylinder resistance resistance level with a X NO which must be changed X МО  cord/pulley/mechanical 
system simple twist of a dial. to vary resistance level. resistance system. 


Full refund If not satisfied, we will You pay over 


| | You pa 
of return freight " refund your cost, NO $85 to return. It must go NO about $65 to return 
demens шз -— a x by ruck to Oregon X by UPS 


| | BUT... At 4 payments of 
_ Payable 9 easy installments BUT...vou pay | AYES ИЛ. еі: te A neko 
in installments 2 of just $36.56! РАИ $39 per month for ' almost as much as the total 
| ($49.00 S/H added to first installment.) the next 2 YEARS! | cost of a 


When you compare, the choice is easy... it’s HEALTHMAX ! i 
Let's face it, when all is said and done, what you really want is a body like this. Until 
now, that meant spending $1,000 or more for a Soloflex or NordicFlex Gold. But now 
the secret is out... HEALTHMAX gives you as much —and more—for up to $700 less! 
So call today to get the hard body you want for just $329. And while you're at it, take the 
$600-$700 you'll save and buy yourself a reward. 


-800-458-46 b Ext. 638-1221 


CALL TOLL-FREE FOR A 30-DAY 
.. NO-RISK HOME TRIAL: 


NordicFlex Gold is a trademark of NordicTrack, Inc. 
Soloflex is a registered trademark of Soloflex, Inc. 47 Richards Avenue * aon di CT 06857 ©1993 MBI 


Regal 
A very sale proposition 
from any angle 


A driver air bag for frontal impacte 


For side impacts, Regal Sedan meets: 
the 1997 federal government safety 
standard. With standard anti-lock 
brakes and a steel safety cage body 
unit, Regal means safety, any way 
you look at it. For more 
information, call 
1-800-АА-ВОЛСЮ 


| GM ©1993 GM Corp. All rights reserved. d 
| Regal is a registered trademark of GM Corp. 
Buckle ир, America! 
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New modems from Motorola, Ericsson, - Intel 
enable you to send e-mail without phone lines. 


WiRELESS MODEMS 


Witt E-MAIL 
Be EVERYWHERE? 


tion has inspired more fantasies 

than actual products. But the age 
of wireless modems and messaging 
may finally be here in earnest. 


6 far, wireless data communica- 


SOFTWARE 


SPANNING THE GLOBE 
Бү COMPUTER 


unique interactive program called Geoscope for 
IBM-compatible PCs. 


x ant to own a hands-on environmental | 
S museum? Now you can, courtesy of the 
Canadian Space Agency, which offers a 


One PC-Fax, 
Мо WAITING 

he line at the fax machine is getting short- 
Í: despite the boom in facsimile transmis- 

sions. That’s because more than five bit 
lion pages were faxed by computer last year, 
according to a survey done for the Internation- 
al Computer Facsimile Association (ICFA). 
That's а record, but the ICFA predicts the num- 
ber will actually grow tenfold to 50 billion 
pages by 1996. 

Nearly four million fax-capable modems are 

in use today, and that number is expected to 
soar to 25 million by 1996, claims the ICFA. 


Why the growing popularity of faxing by com- 
puter? Aside from being more convenient and 
confidential, sending a fax right from your PC 
saves money—both by eliminating wasted 
time at the fax machine and by timing faxes to 
take advantage of lower phone rates. The lat- 
est trend in computer faxing is the fax server, a 
central PC with a fax modem (or bank of 
modems) that can be tapped by a group of 
people on a network. Such arrangements en- 
courage faxing from PCs and can save larger 
businesses tens of thousands of dollars per 
year, notes the ICFA. Lower prices have made 
fax modems more attractive too. Most fax 
modems now sell for less than $200. 


Intel Corp. has teamed its new 
Wireless Modem with two of the most 
widely used private-network electronic 
mail programs—Lotus’s cc:Mail and 
Microsofts Mail—and AT&T's Ea- 
syLink public-network e-mail service. 
Its aim is to create three versions of a 
wireless messaging product that can 
work with existing hardware, soft- 
ware, and services. Intel’s modem is 
made by Ericsson GE Mobile Commu- 
nications, which sells the same modem 
as the Mobidem AT. Both modems are 
designed to use RAM Mobile Data's ra- 
dio network and cost about $750. 

Motorola, which already makes 
wireless paging cards for laptops and 
wireless modems for certain commer- 
cial applications, is also getting set to 
enter the mass market for untethered 
e-mail. The company has demonstrat- 
ed a prototype of a wireless modem on 


"scenarios" on subjects ranging from 
food production to ozone. Each scenario 
has layers of interlinked satellite photos, 
text, diagrams, or short animations. You 
move from one item to the next by 
clicking on one of several “branching 
buttons” that appear on each screen, 
letting you explore a subject in as much 
or as little detail as 


a PC Card that slides into the PCM- 
CIA slot in many newer portables. 
Megahertz Corp., one of the most suc- 
cessful makers of PCMCIA modems to 
date, has announced that it will soon 
offer wireless modems on PCMCIA 
cards. Neither product may be avail- 
able until early 1994, however. 

Other major modem makers, includ- 
ing Hayes and U.S. Robotics, say 
theyre not prepared to enter the wire- 
less modem business—at least not us- 
ing the so-called “radio packet” net- 
works such as RAM Mobile Data and 
Ardis (which is run by IBM and Mo- 
torola). Instead, some companies are 
adding special features to their 
modems that enable them to send and 
receive data through cellular phones. 
U.S. Robotics, for example, recently in- 
troduced new Courier and WorldPort 
modems with cellular capabilities. 


TO FEED A PLANET 


Geoscope, developed with the aid of NASA and 
the National Oceanographic and Atmospheric Ad- 
ministration, includes a huge array of high-resolu- 
tion color satellite charts—from dramatic views 
of ozone loss over the South Pole to deforesta- 
tion of South American rain forests to global sea- 
surface temperatures. With a few dicks of the 
mouse, you can compare, combine, edit, or print 
these charts. 

More fun is breezing through several hypertext 


you like. 

The first version of 
Geoscope, with 
satellite data that Geoscope's main menu 
spans two CD-ROM allows you to choose 
discs, was released from seven built-in 
in October. The scenarios (above), or 
agency plans to re- to browse through charts 
lease new data ev- like this one showing 
ery nine months. global sea-surface 
—Robert Langreth temperatures (left). 
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- Newtorr is digital. 
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* 
Settee 


Newton is personal. 
Newton is as powerful as а computer. 
Newton is as simple as a piece of paper. 


Newton is a new kind of technology. 


Newton will help you communicate. 
Newton can send faxes for you. 

Newton can send electronic mail for you. 
Newton can send messages to another 


Newton through thin air 


Newton will help you get organized. 
Newton can help you make phone calls. 
Newton can help manage your schedule. 
Newton can help you plan your day. 


Newton is always looking for ways to help you out. 


Introducing The MessagePad. The First Newton. 


our best friends phone number. 


Newton car ле names of your clients. 


Newton learns about you to help you more. 


Newton Өз 


Newton will be everywhere tomorrow. 


Where is Newfon? Call 800-365-3690, ext. 100, fo find oul where you can [гү ome. 


COMPUTERS (ST SOFTWARE 


EXPANSION 
Hor Stors: PCMCIA 
CARDS ABOUND 


Ihe term PCMCIA doesn't really 
| stand for People Can’t Memorize 

Computer Industry Acronyms, 
but it’s easy to see why pundits say it 
does. It’s actually an acronym for Per- 
sonal Computer Memory Card Inter- 
national Association, and represents 
a standard for portable computing 
that’s fast becoming as important as 
it is hard to remember. 

PCMCIA cards, or PC Cards, are 
add-on devices about the size of a 
credit card, only thicker. They slide 
into PCMCIA slots in portable com- 
puters ranging from palmtops to lap- 
tops. Most newer laptop or “note- 
book” PCs come with at least one 
PCMCIA slot; some have two or three 
slots. The application a PC card of- 
fers dictates its thickness. PC Cards 
can be memory upgrades, modems, 
network connectors, or even hard 
disk drives. Since they were intro- 
duced in 1990, the cards have evolved 
into three flavors: Type I, Type II, 
and Type III. 

The slots that accept these cards 


are the same width and 
length, and use the same 68- 
pin connector at one end. The 
cards become incrementally thick- 
er, however, as you move from 
Type I to Type III devices 
(see illustration). In many 
cases, the slots are designed 
so that you can fit two Type 
II cards into a single Type III 
slot. Type I cards, found most of- 
ten in palmtops and newer "person- 
al digital assistants" such as 
Apple's Newton, contain soft- 
ware programs or extra 
memory. Type II cards typi- 
cally house data and fax 
modems and network adapters, 
while Type III cards are thick 
enough to accommodate removable 
hard drives and wireless communica- 
tion devices. 

Will future family members be 
even thicker? Toshiba's new T4600 
notebooks include a 16-millimeter- 
thick “Type IV" slot, a size that has 
been debated for some time. But the 
PCMCIA organization says it has no 
intention of sanctioning such a stan- 
dard. Still, cards with faster 32-bit 
pathways and lower voltage require- 
ments are on the way. 

The next step in PCMCIA’s prog- 


ENVIRONMENT 
GOING To PIECES 
Over RECYCLING 


signed with easy disassembly in mind. 

The PS/2 E uses no metal support bars and 
is much easier to snap apart than conventional 
PCs. In addition, each of the plastic parts used 
in the PS/2 E—and in all new IBM prod- 
ШЕ it comes to computer recycling, it’s | ucts—is labeled һу type for identification when 


usually the same old song: Breaking up recycling. ІВМ says the PS/2 E will contain 25 

is hard to do. But now ІВМ is leading 
the charge into PC recycling with its recently in- 
troduced PS/2 E model—also known as the 
"green machine ”—which the company claims 
is the first personal computer that was de- 


percent recycled plastics as well. “We're trying 
to create a closed-loop system where we reuse 
plastics, precious metals, and other materials 
from our old products in our new ones," says J. 
Ray Kirby of IBM's Center for Environmentally 
Conscious Products in Research Tri- 
angle Park, N.C. 

Though perhaps the first, IBM is 
not the only computer company get- 
ting greener. Microelectronics and 
Computer Technology Corp., a con- 
sortium of more than 70 companies, 
is currently working with the EPA 
and the Department of Energy to es- 
tablish a broad governmentindustry 
initiative for environmentally con- 
scious design. Meanwhile, the Ameri- 
can Plastics Council in Washington, 
D.C., has just released design guide- 
lines developed with manufacturers 
to help make computer equipment 
easier fo disassemble. Governments 
in some countries are considering 
old equipment “take-back” legisla- 
tion as well.— Mariette DiChristina 


for retire- 
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ment. It was designed for easy disas 
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PCMCIA cards vary 
in thickness to accommodate memory chips, da- 
ta and fax modems, and even hard disk drives. 


ress may be to put card readers 
into desktop PCs, which would 
make it easier to share informa- 
tion and software with portables. 
— Marcelle М. Soviero 


CONNECTIONS 


MAKING OFFICE MACHINES 
Тлік To EACH OTHER 


ver wish your PC could talk to the 

fax machine or photocopier? That 

day may not be as far off as it 
seems. Microsoft's new At Work "archi- 
tecture" lays the groundwork for com- 
puters, printers, phones, voice-mail 
systems, fax machines, and copiers 
that all speak the same language. 

At Work is a series of software stan- 
dards that will let various kinds of of- 
fice machines operate with similar in- 
structions and swap information 
freely. Eventually, many copiers, fax 
machines, and phones will have small 
screens similar to those on PCs now 
using Microsofts Windows software. 
With those machines tied together, 
you will be able to send a document 
directly from your PC screen to a copi- 
er or fax machine, for example. 

More than 60 office machine mak- 
ers—including AT&T, Canon, Com- 
paq, Hewlett-Packard, Minolta, 
Northern Telecom, Sharp, and Xe- 
rox—say they will design new prod- 
ucts using At Work. Murata and Ricoh 
plan to introduce At Work-compatible 
fax machines in early 1994. 


DISK TECHNOLOGY 


MuniDiscs Sounp Соор 
AND STORE Dara Too 


ultimedia programs combining | 
text, graphics, video, and audio 


are already outstripping the 
data storage capacities of standard 
floppy disks. CD-ROM discs and a va- 
riety of other high-density and optical 
disc systems have been vying to fill 
the gap, and now there’s a new con- 
tender from the world of sound: 
Sony’s MiniDisc. 

Sonys new MiniDisc Data, or MD 
Data, system is an adaptation of 
Sony's audio MiniDisc, which is used 
in some newer portable and car stere- 
os. MD Data combines the read-only 
features of CD-ROMs with the read- 
and-write capability of magneto-opti- 
cal technology. The data transfer rate 
of 150 kilobytes per second is fast 

enough for full-motion video 
and each disc holds 
140 megabytes 
(MB) of data, 
roughly enough 


: for 2,000 still 
di photos or 15 
minutes of com- 
pressed video. 
Although 
140MB is only 
about one-quar- 
лу s MiniDisc can ter the capacity of CD- 
w play in PCs too. ROM discs, it's 100 
times more than the 
space available on high-density floppy 
disks. And unlike CD-ROM, MD Data 
is user-recordable. Sony plans to li- 
| cense the technology in hope of mak- 
| ing it an industry standard for read- 
only applications, such as prerecorded 
programs or electronic publishing, 
and personal data storage. A hybrid 
disc, with some portions prerecorded 
and others user-recordable, could be 
used in interactive programs. Be- 
cause the drives are compact (2.7 by 
2.8 inches), MD Data may earn a 
place in portable PCs too. 

The MiniDisc, which faces a strong 
challenge from the digital compact 
cassette (DCC) format in the audio 
world, enters a crowded field of data 
storage options for PCs. In addition to 
CD-ROM, there are a variety of opti- 
cal storage systems available, includ- 
ing the magneto-optical and “flopti- 
cal” drives sold by several companies. 
So-called “flash” memory cards offer a 
solid-state alternative to drives. Con- 
ventional hard disk drives, mean- 
while, are increasing in capacity 
—and getting smaller—every year. 
—Dennis Normile 


If you're stuck with a chain drive opener, you know the 

answer. Chain drives rely on a noisy, greasy, slack chain 
F with hundreds of little links that can stretch or even break. 

Consider the advantages of installing a Genie? Screw Drive Opener: 

Increased Strength. Unlike most chain drive openers, Genie's 
solid ten-foot steel screw and direct-drive technology deliver more 
lifting force to your door. 

Maximum Power, Quiet and Durability. Genie's reliable transfer 
of power, from motor to screw to door, delivers a quieter, smoother lift 
and close. Time after time, year after year. 

"Tighter" Security. Chains flex, wobble and give. But Genie's 
exclusive solid steel screw twists down tight and resists forced, S 
manual operation. < 

The Standard for Safety. Every 1993 model Genie meets or 3 т 
exceeds the strict mandates of The Consumer Products Safety Act. (53 
And every Genie has earned the UL? Mark of Safety. SS SE 

Easy Installation. Follow the step-by-step illustrated œ> i 
instructions. We even have a how-to home video and a toll- (59 
free HELP hotline. Or you can just call an anthorized S 
Genie Professional to do the job. - 

For the name of your nearest Genie dealer or 
Professional Installer, call 1-800-87- GENE. 
In Canada, call 1-800-654-3643. 


GENIE 
Built ForA Lifetime. 


GXL Series 


©1993. Genie is a registered trademark of The Genie Company, Alliance, Ohio 44601. UL Listed. CSA Certified. 
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Why settle for some 
2-bit power tool? 


The Dremel Moto-Tool is the compact, high-speed rotary 
tool thats extremely versatile. With speeds from 5,000 to 
30,000 rpm and more than 150 specially designed bits, it'll 
carve wood, shape plastic, grind metal, polish delicate silver, 
or handle most any job. Look for our book 175 + USES in : 
specially marked Moto-Tool packages where power tools are 
sold. Or write: Dremel, Dept. PS, PO. Box 1468, Racine, WI 
53406-1468 for a free copy. 


DREMEL MOTOTOOQL 


COMPUTERS (ST SOFTWARE 


NETWORKS 


ONE-STOP SHOPPING Fon 
ENVIRONMENTAL DATA 


'hat are the social and economic 
impacts of global environmen- 


tal change? It's hard to say— 
partly because the answers lie in large, 
unconnected data banks around the 
world. To bring these vast resources to- 
gether, the Consortium for Interna- 
tional Earth Science Information Net- 
work has developed software that can 
scour the planet for answers to impor- 
tant environmental questions. 

By dialing into the Distributed 
Query and Retrieval System (DQRS) 
address on Internet, a worldwide com- 
puter network that gives you access to 
more than 11,000 other networks, re- 
searchers and students can pose ques- 
tions that require data from more than 
one source. 

The DQRS's unique investigative ca- 
pabilities enable it to search an unlim- 
ited number of databases in parallel to 
bring back relevant data in the time it 
might take another system to search 
only one database. Statistical analysis 
of the raw data is left to the user, how- 
ever.—Suzanne Kantra 


ÜPDATE 


INFRARED Pact 
Nears REALITY 


A: we reported in September, an 
effort led by Hewlett-Packard to 
fashion a common method for 
sending and receiving data using in- 
frared light beams could make life easi- 
er for people who depend on portable 
PCs. That effort has since broadened 
and intensified with the formation of 
an organization called the InfraRed 
Data Association (IRDA). 

The nonprofit IRDA includes many 
of the world’s largest and most influen- 
tial computer companies: Apple, Com- 
paq, Hewlett-Packard, Intel, Microsoft, 
Motorola, NEC, Sharp, and Toshiba— 
among more than three dozen others. 
As before, the goal is to create a single 
standard for short-range, wireless data 
exchanges via infrared beams. But 
rather than simply follow HP’s lead by 
adopting the same serial infrared (SIR) 
system used in its 100LX and Omni- 
Book 300 portables, the IRDA hopes to 
create a standard that also addresses 
such issues as how to deal with the oth- 
er infrared systems already in use. 

If all goes as planned, products incor- 
porating the new infrared standard 
could begin arriving by year’s end. 


с 
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light Simulator, опе of the first 
F^ still one of the most popu- 

lar entertainment programs for 
PCs, is taking to the skies in a 
breathtaking new version that 
makes the flying experience more 
realistic than ever—but leaves old- 
er, slower PCs on the tarmac. 

Flight Simulator 5.0, from Mi- 
crosoft Corp., offers new scenery generation 
techniques, dynamic weather effects, and photo- 
realistic instrument panels in the cockpit, creating 
a sense of the skies that approaches the realism 
of multimillion-dollar simulator machines. But to 
exploit fully the program's advances, joystick pi- 
lots will need a 386- or 486-based PC with two 
megabytes or more of memory, a sound card, 


A realistic lastrement 
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THe Price ls RIGHT 


price war of sorts is rapidly 
the cost of national on- 
Aline services within reach of al- 
most everyone with a PC modem. Not 
long after CompuServe embraced a 
less costly flat-rate pricing scheme 
(“Computer Newsfront,” June], Prodi- 
gy, America Online, and Genie have 
all tinkered with their rates to try to 
appeal to a broader audience. 
Prodigy continues to charge a 
monthly membership fee of $14.95, 
but has adopted a two-tier system of 
features and costs similar to that used 
by CompuServe. Under this new sys- 
tem, Prodigy’s “core,” or basic, fea- 
tures—news, shopping, and electronic 
mail—are included in the flat monthly 
fee. But newly designated “plus” fea- 
tures, such as airline schedules and fi- 


One of Flight Simulator’ $ new options gives you an astro- 
naut’s view of the Earth as you fly. 


немі fa the cockglt odds to the fying 
experience of Flight ати 5.0. 


and о video board capable of Super VGA resolu- 
tion (800 by 600 pixels in 256 colors). 

The new Flight Simulator also plots scenery 
coordinates on a true global system, rather than 
the mathematically “flat” surfaces of previous 
versions. This system, along with the new 
graphics, means many of the add-on products 
developed for Flight Simulator over the years— 
scenery disks, navigational utili- 
ties, and so on—will not work 
with the new version. But Mi- 
crosoft and independent сотра- 
nies such as Mallard Software 
promise updates that will be com- 
patible with the 5.0 edition. 

The suddenly sophisticated skies 
are getting more crowded too. 
Game maker Sega says it plans 
to release its own super-simulator 
next year, and has licensed pho- 
to-imaging processors and soft- 
ware from Martin Marietta, which 
builds flight simulators for the 
military. —Robin Nelson 


nancial databases, will incur connec- 
tion charges of $3.60 to $4.80 per hour 
after the first two hours of use. Prodi- 
gy will no longer charge extra for us- 
ing a high-speed, 9,600-bits-per-sec- 
ond modem, however. 

America Online, by contrast, is shy- 
ing away from tiered service and con- 
nection charges with its new pricing 
plan. Rather than charge a flat fee of 
$7.95 a month for only two hours of 
use and then bill customers $6 an 
hour thereafter as it did previously, 
America Online now sets its monthly 
fee at $9.95 and includes five hours of 
free access to all of its services. For us- 
ing America Online five hours a 
month, the total tab should drop from 
$25.95 to $9.95. 

Genie has actually raised its 
monthly fee from $4.95 to $8.95, but 
it has reduced its hourly connection 
charges to $3 per hour. The monthly 
fee includes four hours of access to 
the Genie service. 


Why wait for a professional weather report 
when you can have it at your fingertips 
anytime you want. The Weather Monitor II 
offers the most complete state-of-the-art | 
weather monitoring system you can buy. 


FEATURES INCLUDE: 
inside & Outside Temps 
«Wind Speed & Direction 
«Inside Humidity 
eTime & Date 

* Barometer 
«Wind Chill 

• Alarms 


Матне Monitor ЇЇ 


THE PROFESSIONAL 
HOME WEATHER STATION 


Order today:1-800-678-3669 • PS635B 
M.-F 7 am. to 5:30 p.m. Pacific Time • FAX 1-510-670-0589 
MIC and VISA « One-year warranty * 30-day money-back guarantee 


|) ү INST RUMENTS 3465 Браво AvE, HAYWARD, СА 94545 


* Highs & Lows 
*Instant Metric 
Conversions 


* Outside Humidity 
& Dew Point Option 


A — *Rainfall Option 
k «Optional PC 


Interface 


START YOUR OWN < 
MONEY MAKING BUSINESS ` 
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Never before have money-making opportunities been 
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THe Bic CHILL 


he interaction between so-called 
"polar molecules"—molecules 
that naturally attract each oth- 
er—drives a device that can make ice 
cubes in as little as five minutes. 

Uwe Rockenfeller and co-inventor 
Lance Kirol of Rocky Research in 
Boulder City, Nev., have developed a 
countertop ice-making device that 
plunges the temperature inside its 
chilling compartment to between 
-40°F and -60°F while using slightly 
less electricity than a standard mi- 
crowave oven. The device uses ammo- 
nia, rather than a refrigerant contain- 
ing CFCs. The substance is forced 
from a liquid state into a gas state in 
an evaporator and interacts in an 
adjacent chamber with inorganic 
salts. A chemical interaction between 
ammonia and the salts, which are 
both polar molecules, drops the pres- 
sure inside the evaporator. Low 
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Fire ANTS: 
THE BATTLE Burns On 
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CONTROLLER LOUVERED 
WALL 


The temperature inside this countertop ice-making device, which uses no ozone-depleting CFCs, is 


between -40°F and -60°F. It uses slightly less energy than a microwave oven. 


pressure interaction like this engen- 
ders low temperatures on the order of 
-40°Е. A fan blowing over the evapora- 
tor carries the supercool air into the 


Field tests of the technology will be 
held at Bil Mar Foods, a division of 
the Sara Lee Corp., late this year and 
early next year, with a commercial 


unit’s chilling chamber. 


` not actually earth, but rather the skele- 
` tons of tiny sea creatures. It looks like tal- 


. cum powder.) The substance is saturated 


"killer ants." Since they entered this 

country by traveling on Brazilian car- 
go ships about 60 years ago, their poi- 
sonous venom has caused at least 32 
deaths. Each year, about two more peo- 
ple are added to the death toll and 
10,000 Americans seek hospital treat- 
ment for the venomous stings. Renowned 
for their aggressive behavior, they'll at- 
tack anything that invades their territo- 
гу--іпсімдіпд humans. Unlike bees, 
which frequently die after a single sting, 
fire ants can sting repeatedly. 

Robert K. Vander Meer and a group of 
other research chemists at the U.S. De- 
partment of Agriculture Entomology Re- 
search lab in Gainesville, Fla. are refining 
two new approaches to combat the ver- 
min. The group is using diatomaceous 
earth to aid in repelling the insect. (This is 


Ns name for fire ants might be 
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. with an ant repellent, which it slowly re- 
. leases. The lab has managed to keep the 


repellent active for 18 hours; the goal is 
to sustain its potency for 24 to 48 hours. 


: Vander Meer says that the repellent, | 
when sprinkled on the ground, will protect | 


whatever is nearby. It con be used, for ex- 


: ample, in parks, back yards, and around 


electrical equipment, which for some mys- 
terious reason attracts the fire ant. 
To eradicate fire ant colonies, Vander 


. Meer's group is at work on a pheromone- · 


based poison that lures fire ants through 
the use of chemical signals. The fire ants 
carry the bait to the nest, where it's 

shared by the queen and other workers. 
About 24 hours later, ants that have eat- 


en the poison die. "The beauty of this ap - 
proach is that we can target only fire ants ` 


and not beneficial ants," says Vander 
Meer.——Erika Welz & Sandy Fritz 


product expected late next year. 


SCIENTIFIC NAME: Solenopsis Invicta 

COMMON NAME: Imported red fire ant 

NATURAL HABITAT: Moist, open areas of the subtropics. 
ADOPTED HABITAT: Fields, pastures, lawns in the 
southern United States. 

PESTY BECAUSE: Venomous sting ignites a fiery sensa- 
tion; fire ants usurp beneficial ant species. 

PROFILE: Fire ants first appeared in Mobile, Ala., in the 
1930s as stowaways on cargo ships. Their sensitivity to cold 
has so far confined them to the South, but a hybrid version 
of the ant could make its way north. Fire ants are tiny—a 
mere '/s to '/4 inch long—but what they lack in size they 
make up for in numbers. A one-acre plot of ground can 
house up to 60 nests, each with 250,000 colony members. 
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TOOLS 
One STEP BEYOND 


Be not only achieved almost cultlike status 

among owners and admirers, it is also the 
only tool with its own 55,000-circulation 
newsletter. Ryobi has continued to refine its saw 
by adding four new accessories to further extend 
the BT 3000's usefulness. 


е» ВТ 3000 10-inch benchtop saw has 


` One of the more innovative additions is a vacu- 


um-powered system that provides air flotation to 
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MATERIALS 


Аш THAT GLITTERS 
is Not CHROME 


ing—has been the material of 

choice for decades when it comes 
to covering metal surfaces with a 
tough finish. Its one drawback: Nick- 
el and chromium are used in the 
process, and both materials produce 
waste byproducts that are harmful to 
the environment. Now Colorado 
Springs-based Western Forge, a 
maker of Craftsman tools for Sears, 
and Ethone-OMI, a New Haven, 
Conn., chemistry lab, have developed 
a new plating surface that is more 
durable than chrome and less harm- 
ful to the environment. 

In the conventional chrome-plating 
process, electrically charged metal is 
first dipped in a bath of nickel, then 
in a bath of chromium. Chemists at 
Western Forge are still reluctant to 
reveal the details of their patent- 
pending process, but say a complex 
cobalt-alloy bath replaces the nickel 
and chromium baths in the plating 
stage. “It uses less electricity, it uses 
no toxic substances, it produces a 
more uniform plating, there’s far less. 
waste,” says Western Forge engineer 


C bright, hard plat- 


enhance cutting accuracy and make handling 


large panels easier. When the vacuum airflow is 
reversed, the table holds down workpieces of 
various shapes and sizes without clamps. The 
price is about $100. A 28-gallon industrial dry 
vacuum to power the table costs $130, or you 
can use your own. 

And with Ryobi's $26 wide table legs, the saw 
table can be used independently as a freestand- 
ing table /work support surface. If you need even 
more work surface, the company offers a quick- 
fold table that is the same height as the table 
surface. It costs about $90.——Phil McCafferty 
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Ryobi’s BT 3000 saw works well for belt sanding, hand planing, and router applications. 


Greg Zettel, ticking off some of the 
many benefits. But the key benefit is 
the material’s sturdiness. Ordinary 
chrome withstands a salt-water fog 
for 30 hours before displaying 1 per- 
cent corrosion on its skin. The new 
plating, still unnamed, lasts for 58 
hours. “This stuff is beautiful,” says 
Zettel. “And it looks just like chrome.” 


WATER HEATERS 


Ор Pires Wiru 
A New Trick 


sk any homeowner: Copper water pipes in- 


Де, burst when they freeze. This is - 
rarely a problem with indoor pipes, but for 


anyone with solar water heater pipes exposed to 


the elements, nights of subfreezing tempera- 
tures can cause real anxiety. 

Now Steve Baer, president of Zomeworks 
Corp. in Albuquerque, N.M., has developed 
a pipe for solar water heaters that will not 
burst from the cold, no matter how low the 
thermometer goes. After experimenting with 
several materials, including stainless steel and 
plastic, Boer settled on an extruded aluminum 
pipe with a slot cut along its length. Inside is a 
loose inner sleeve made of longJoasting silicone 


rubber. Water runs though the rubber sleeve, al- 


lowing the water to expand when it freezes, 


APPLIANCES 
EXPECT HIGHER BILLS 


refrigerator goes on the blink, 

expect the repairman to arrive 
lugging not only a toolbox but heavy 
CFC-refrigerant recovery equipment 
as well. Anticipate a heftier bill too. 

EPA regulations, issued in April, re- 
quire refrigerator and air conditioner 
servicers to use federally approved 
equipment to capture ozone-deplet- 
ing, CFC-containing refrigerants. The 
regulations are final implementations 
of a section of the Clean Air Act 
amendments of 1990. 

In more than half of all repair jobs, 
technicians must remove the refriger- 
ant to access problem areas. When the 
fluid simply is drained, CFC vapors es- 
cape into the air. To prevent these 
emissions, refrigerant now must be 
drained into a recovery unit that con- 
nects via a hose to a valve on the 
coolant line. The pressurized refriger- 
ant, in either liquid or gas form, is 
drawn into the unit. It is then trans- 
ferred to a portable holding tank. Some 
systems only recover refrigerant, and 
virgin fluid must be used to refill the 
line. Others have internal filters that 
“recycle,” or clean, the fluid so it can be 
repumped into the appliance. 

Unused, contained refrigerant must 
either be transported to a reclamation 
facility or sent back to the manufac- 
turer. EPA officials predict that con- 
sumers will pay an additional $30 or 
more per repair.—Amy Ulness 


М ext time your air conditioner or 


STEVEN STANKIEWICZ 


A slot in this pipe (top) lets the lining ex- 
pand to prevent bursting (bottom). 


without rending the outer pipe. Baer's invention 


has toughed out three years of field tests in the 
New Mexico mountains, where temperatures drop 
below freezing for at least 100 nights а year. 

The new pipe is part of Zomeworks’ passive 


solar water heating system, allowing the system 
to be used anywhere in the country. —A. U. 
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SMART 
APPLIANCES 


BY DENNIS NORMILE 


ou might get the vague feel · 


ing that you re being 

watched. Something seems 

to be tracking your every 
move, noting when you enter and 
leave the room and even where 
you sit. Some faint breeze seems 
to follow you around. 

Just your imagination? Not if you 
happen to be in a room with a new 
heater /air conditioner from Mat- 
sushita Electric Industrial Co. Mat 
sushita, which markets its goods in 
Japan under the National brand, 
has developed a unit packed with 
sensors that measure not only tem- 
perature and humidity, but even 
how many people are in the room 
and where they are located. Micro- 


automatically optimize temperature 
and air flow. 

This is just one of the new breed 
of smart appliances pouring onto 
the Japanese market. Advances in 
sensors and microprocessors have 
allowed the development of user- 
friendly appliances that practically 
operate themselves. What's more, 
these new, smart appliances can 
operate with greater efficiency, of- 
ten conserving energy and other 
resources. 


the front grill is an infrared image- 
sensing system that scans the 
room, taking 512 temperature 


readings to form a temperature por- : 


trait of the area in an array eight 
rows high and 64 columns wide. 
Image-processing circuits then use 
this data to identify human bodies 
and to infer how far away they are. 
This sensor also determines the ra- 
diant heat gain or loss from walls, 
floors, and ceilings. 


. indoor and outdoor air tem- 
. peratures, humidity, and light lev- 
` els. Microprocessors use all this in- 
. formation to control the 

` temperature and air flow in minute 
. gradations. If the occupants move 

. from the center of the room to a 

- cold wall, the unit will raise the 


Other sensors track 


temperature slightly and direct the 


-oir flow to offset the radiant heat 


loss to the cold wall. If room occu- 


. pants are actively moving around, 
. generating body heat, the device 
. adjusts itself to lower the room 

. temperature ever so slightly. 


In other appliances, the goal is 


. one-touch operation, in which users 
. need only press a single "start" but- 
processors within the unit itself then ` 
. tured by Sanyo, Sharp, and Toshi 
. ba, light sensors and micropro- 

. Cessors set wash and rinse cycles. 

. In a small circulation pipe, turbidity 
. is measured at timed intervals by 


ton. In clothes washers manufac- 


an infrared light that shines though 
the wash or rinse water. As long as 


- turbidity is increasing, the micropro- 
: cessors will assume that dirt is still 
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m 


: coming out of mi 
‚ the clothes, and the i 
- washing will continue. Once tur- 
- bidity stabilizes, the cycle ends. 


Microwave ovens in Japan now 


` use sensors to determine whether 
: food needs to be defrosted first or 
- simply heated. One model mea 

` sures the rate of microwave reflec- 


tion: Frozen food reflects mi- 


. crowaves at first but absorbs 

. microwaves as it thaws. Also, a 
larger amount of food absorbs more 
_ waves. The oven takes note of 

‚ these data and adjusts itself accord- 
_ ingly. With the additional use of hu- 
. midity sensors and infrared temper- 
: ature sensors, the ovens control 

. their own power output and timing, 
г custom-cooking each batch of food. 


As sensors grow increasingly so- 


. phisticated, smart appliances are 
- beginning fo evolve into networks 
- that react to each other. Sanyo of- 


. What the sensor “sees.” A person is a hot spot in the room, so the de- 
_ vice directs conditioned air in that direction. 


Matsushita's heater/air condition- : | 
er is a good example of what smart ` 
appliances can do. Peeping through. 


| P í Sensor 
^  inMot- 
d sushita’s Na- 
tional brand 


42 | » heater/ air conditioner 


T VY divides the room into an 
invisible grid. 


fers a heater/air conditioner that 


. works in conjunction with the elec 
` tric carpets popular in Japan, where 
-itis common to sit on the floor. А 
radiation sensor in ће heater /air 

. conditioner can determine the sur- 

. face temperature of the carpet, 

‚ then automatically coordinate the 

. air temperature within the room. 

. This results in a more comfortable 

- room and saves energy as well, ac- 
: cording to the company. 


Energy conservation is another 


` advantage of smart appliances. One 
. vacuum cleaner made by Matsushi- 


ta is fitted with a light sensor that 


. measures the amount of dirt being 

. sucked through the vacuum hose, 

: automatically increasing or decreas- 
` ing the power to match the amount 


of dirt detected. There are also indi- 


. cators on the handle showing four 
. grades of dirtiness and cleanness. 

. By noting when the clean indicator 
. lights up, the user can move on to 
. dirty areas instead of going over ar- 
. eas where nothing is being picked 
. up. The vacuum reduces power us- 
` age by as much as one-third, the 

. company claims, and the product 

: should save time and effort for the 
. user as well. 


The trend is likely to spur advances 


_ in sensor technology, and then bene- 

. fit from those advances. “We will 
probably come up with sensors we 

- haven't even imagined yet,” says 

` Matsushita's Hideo Mori. PES 
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UGE The IAI Û on n the right has Juni m 
ИН, ү So does the soldier: on the left. th fact, all the soit in ;Muis picture have the 


Can you find the $30,000 


in this picture? 


\ | ЕА | three or four year enlistment respectively. 
| | You can too. All you have to doi 15 пай. The Montgomery GI Bill plus the Army 
College Fund are great ways the Army helps you save for college. Along the way, you'll 
also learn things like confidence, teamwork, and self-discipline. The things that will 
make you better prepared for college. And for life. 
See your Army Recruiter. Or call 1-800-USA-ARMY. ARMY. BE ALL YOU CAN BE. 


HOME TECHNOLOGY | 


Back to nature? 
This tiny home 
features many 
passive fittings. 


ш TRIPLE BRIGHT RUGGED 


| CHROME HOUSING 
| пи CONTOURED 
COMFORTABLE , | 


| DESIGN @ POSITIVE EASY ` 


TO USE THUMB LOCK 
m EASY TO READ 
DUAL MARKINGS 
FOR LOCATING 
STUDS m РЕО-ТЕСН,, 
ANTI-CORROSION 
FINISHED 2 
BLADE 


a TEMPERED 

STEEL BLADE 

REMAINS RIGID FOR 
APPROXIMATELY 7 FEET 
@ TRIPLE REINFORCED 
NON-SLIP END HOOK 

ш CALIBRATED 

FOR TRUE ZERO 

ый m HEAT TREATED 
HIGH CARBON STEEL 


RETURN SPRING GIVES 


LONGER 


ИРОНИИ ! Available at Kmart 
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AVAILABLE IN SIZES OF: 


12] 16^ 25'| зо'] 507100) 
ЕШ AND A MUST SEE 25’ NEON GREEN 


ONLY ARROW HAS THE 
EXCLUSIVE NON-SLIP 


and other leading ы” 
stores everywhere. 
ARROW FASTENER COMPANY, INC, 271 MAYHILL STREET, SADDLE BROOK, NEW JERSEY 07662 


IN UNITED KINGDOM: ARROW FASTENER (U.K) LTO. 14 BARCLAY ROAD, CROYDON CRO 1 JN UNITED KINGDOM 
IN САМАРА: JARDEL DISTRIBUTORS, INC. 6505 METROPOLITAN BLVD. EAST. MONTREAL HIP 1X9 QUEBEC 


50° AND 100° SIZES 


DESIGN 
UNDERGROUND Houses 


ber of single, first-time home buy- 
ers who are sensitive to environ- 
mental concerns have spurred the 
development of underground houses, | 
says architect Malcolm Wells, a propo- 
nent of this type of house for 29 years. 

Wells's latest design is a mere 320 
square feet, saving on material; the 
dwelling’s passive fittings save energy. 
An earthen berm running along the 
back of the home, for example, helps 
insulate the space and reduces heat- 
ing costs. Deciduous trees on the south | 
side admit winter sunlight for warmth 
but block hot sunbeams in summer. | 


Т: recession and a growing num-| 


| Evergreens on the north side block 
| winds and cut heat loss. Plans are 


available for $10 from Wells at 673 


| Satucket Rd., Brewster, MA 02631. 


ENERGY EFFICIENCY 


THE STRESS TEST 


tial energy efficiency up to 25 per- 

cent. The problem: to do it without 
additional cost. The two may seem to 
be at odds, but a recent experiment 
funded by the U.S. Department of En- 
ergy shows that homebuilders can in- 
crease the energy efficiency of their 
dwellings by building with stressed- 
skin insulated-core (SSIC) panels. 

DOE money was used to build two 
identical houses in Louisville, Ky., one 
with two-by-four studs fitted with 
R-13 batts, the other with SSIC panels 
that have a 3”s-inch core of polysty- 
rene. Preliminary results show that 
the SSIC-panel house was more air- 
tight and had better insulation values 
than the house that used studs. 

The DOE is following up its re- 
search by developing a simple energy- 
efficiency/construction-cost formula 
for both house types. 


Т: challenge: to improve residen- 


INSULATION 


МЛлкімс Use Or 
RECYCLED GLASS 


anufacturers love recycled 
glass, because it spares them 
the cost of making glass from 
raw materials. Fiberglass insulation, 
which is essentially glass spun into 
long, thin strands, is one ideal use for 
shards of recycled glass, or cullet. 
Now, new legislation in California will 
require manufacturers of fiberglass 
insulation to rely more heavily on cul- 
let as a source for their products. 

Currently, California law requires 
that fiberglass insulation sold and 
produced in that state contain 10 per- 
cent recycled glass; in 1994, that 
number will jump to 20 percent, and 
in 1995, it will increase again to 30 
percent. “For the calender year 1993, 
we've already averaged about 30 per- 
cent cullet in all our insulation, not 
just the material sold in California,” 
says Tim Grether of Toledo, Ohio- 
based Owens Corning, the nation’s 
largest producer of fiberglass insula- 
tion. “So meeting the California stan- 
dards should be no problem.” 

CertainTeed and Mansville, two 
other major fiberglass insulation 
manufacturers, are already following 
suit. Mansville’s products already con- 
tain 20 to 40 percent cullet, while Cer- 
tainTeed’s insulation contains be- 
tween 5 and 10 percent. 


COMMUNICATIONS 
PAGING Mir. FIXIT 


W: a PC and modem, you can 
now access megabytes of home 
improvement information for the 
price of a phone call. 

The free HouseNet BBS enables you to 
swap ideas on gardening and other hob- 
bies; solicit advice on workshop tech- 
niques and home repair costs; and read or 
download files and shareware in such ar- 
eas as project design and kitchen and 
bathroom remodeling. Also featured are 
60 special-interest conference forums, 
where users can converse with experts, 
contractors, and fellow homeowners. 

The 24-hour service limits on-line time to 
30 minutes per day, unless you opt for the 
special user-supported version of House- 
Net; this costs $25 a year and provides 
unlimited connect time, private lines, and 
high-speed downloading. To connect with 
HouseNet, set your parameters їо № опо 
call 410-745-2037.—Suzanne Капта tas 


Ever wish you hada 
better house? Why not 
get started on the one 


you ve got? š 


The Stanley 
Complete 
Step-By-Step 

Book of Home 


Just published, the most 


authoritative guide to home repair 


ever written. 480 pages, 2000 


color illustrations, and 3 yearsin 


the making. With step-by-step 


practicality, this book will pay 


— RUN Ld LM тағ "peter am 


for itself many times over. Find 


it at bookstores and many Stanley Retailers. 47 


It includes $65 worth of free coupons. 


STANLEY 
helps you do things right 


To order direct, send check or money order for $25 (US) to Stanley Ad Service Dept., 
Box 1800, New Britain, CT 06050. Allow 4-6 wks. for delivery. 


© 1993 The Stanley Works. 


GET RID OF YOUR GUTTERS! 


THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


Replace them with the 


| STOP CLOGGING. 


RainhandleR 
needs no cleaning, 
| because it cant 

| Clog. Its patented 
louvers break up 
| root water into a 
spray of tiny drops 
and disperse them 
away from your 
house. 


4 STOP CLEANING. 
You'll never climba | 
shaky ladder again 
to cleam a gutter. 
RainhandleR comes 
clean with a quick 
blast from your 
garden hose- from 
J ground level. 


] STOP WATER 
DAMAGE 


RainhandleR in win- 
| ter, protects your 
investment by 
|| helping to prevent 
| clogs and ice dams 
on the roof that 
otherwise lead to 
water rot and leaks. 


Hundreds of thousands of 
RainhandleR have been installed 
on homes nationwide. They can be 
installed on yours in about 3 hours 
with a screwdriver. RainhandleR 
is virtually invisible, rustproof, and 
comes in white, brown or alumi- 
num finishes. 
For more information, send the 
coupon to RainhandleR or call 
1-800-942-3004 
some distributor 
territories are 
available 


wooo i 
^RamHANDLEH *  ! 
Dept.PS113 from SAVETIME CORP. { 
1285 Boston Ave., Bridgeport, CT 06610 a 
Please send me your free information kit. { 
Name i 
Address і 
City i i 
State Zip i 
Phone ( ) ! 
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eronautical engineers 
are working оп а new 
class of fighter plane 
that will be able to take 
off from a small ship or a 
few hundred feet of 
road, then hover and 
land vertically on a 


patch of ground its own length. 


Military planners foresee a demand for 


the new fighters in the first decade of 
the 21st century, as today's aircraft 
begin to wear out. 

But doesn't this idea sound a lot like 
the celebrated Harrier, the British-de- 
veloped “jump jet" that can pop up un- 
expectedly, ready to fight, far from the 
nearest runway? Yes, but there are 
some important differences between 
the new plane and the Harrier: 
greater speed, agility, and the applica- 
tions of stealth. 

Though capable dogfighters and 
ground-attack craft, the AV-8B 
Harriers flown by the U.S. Marine 
Corps and Britain's armed forces have 
a chubby shape that limits these 
planes to subsonic speeds. Also, next- 
generation advanced short-takeoff and 
vertical landing (ASTOVL) planes will 
hover with newfound efficiency, be- 
cause they replace the Harrier's di- 
rect-thrust system with downward- 
facing lift fans embedded in the 


fuselage. ASTOVL proponents even 
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*4.0 LITER V-6 ENGINE’ ‘PUSHBUTTON FOUR-WHEEL DRIVE *P265 ALL-TERRAIN TIRES’ 


"Some features shown are optional. **Ask dealer for details regarding the limited warranty. 


RANGER 4X4 SUPERCAB 


.*3-YEAR / 36,000-MILE WARRANTY" 


BUILT FORD TOUGH 


"Ey x. 


GAS- VERSUS OHAFI-DRIVEN LIFT FAN 


GAS | 


| 

| 
Тһе lift fan of an advanced short takeoff and vertical landing fight- 
er provides the thrust needed to support the nose of the aircraft, 
while a thrust-vectoring nozzle diverts exhaust flow downward to 
support the tail. The lift fan in the ASTOVL fighter (above left) is 
driven by bypass air drawn from the turbofan engine and piped 
forward to the fan unit. The air spins the fan by flowing through a 


say the aircraft could match the speed, range, and 
stealthiness of most conventional fighters. 

Two teams of aircraft builders—one led by Lockheed 
Advanced Development Company (widely known as the 
Skunk Works), the other headed by McDonnell Douglas 
Aerospace—are under contract to test the radical propulsion- 
and-lift systems that will form the heart of the ASTOVL 
fighters. Around 1996, one team will be chosen to build pro- 
totype fighters, which will probably begin flying in 1998. 
Testing will then show what an ASTOVL can and can't do. 


Projects Agency (ARPA, formerly DARPA; the D for 

Defense was recently dropped from the acronym). As 
the agencys name suggests, the government views these 
advanced jump jets as a high-risk experiment that won't 
quickly find its way to the production line. 

The McDonnell Douglas design uses a General Electric 
propulsion system that drives the lift fan with air drawn 
from a single fan-jet engine; there's no direct mechanical 
connection between the components. Lockheed has joined 
forces with engine builders Pratt & Whitney, Allison, and 
Rolls-Royce to develop a system that sends power from the 


| Т: ASTOVL project is run by the Advanced Research 


64 е POPULAR SCIENCE NOVEMBER 1993 


өне «== „з “s — м E она жн. на =. — w - 


SHAFT 


| 
| 
small turbine in its hub. Air to feed the fan enters through auxiliary 
inlet ducts located in the airplane’s upper surface. An alternative 
design (above right) uses a shaft running from the engine to the 
‘fan unit, which is driven through a set of gears. Both designs 
leave room to store the main landing gear on either side of the en- 
gine, and to tuck weapons into depressions under the wings. 


engine to the lift fan through a shaft and gearbox. Though 
each system claims advantages in weight, durability, and ef- 
ficiency, the rival concepts are actually more alike than not. 

GE’s system has had a long evolution. The company in- 
troduced an early version in the 1960s as part of the XV-5A, 
an experimental plane with a pair of big, pancake-shaped 
lift fans built into its wings. Two jet engines fed hot gas 
through pipes to turbine blades mounted on the rim of each 
fan. GE’s current lift-fan system relies on a single smaller 
fan in the fuselage, which is simpler and less vulnerable to 
battle damage. Only a portion of the engine’s bypass air 
drives the fan; the rest is diverted through swiveling ex- 
haust nozzles like those used by the Harrier. 

Both GE’s and the Pratt & Whitney consortium’s propul- 
sion systems have variable-cycle designs. The engine push- 
es great amounts of extra air around its compressor and 
turbine core—like a fan-jet-powered airliner—when the lift 
fan is running. The large, low-velocity flow of air and ex- 
haust allows the airplane to hover without using a fuel- 
thirsty afterburner. Movable doors reduce the amount of 
bypass air to produce the higher exhaust velocity needed 
for high-speed forward flight. 

ARPA wants the teams to demonstrate that their propul- 


| i 

| | 

' An ASTOVL fighter begins its ' Аға speed of about 70 mph, 
| short takeoff by running at full the lift fan is activated to raise 
, throttle with an afterburner to , the airplane's nose. The aft ex- 
, accelerate from a standstill as , haust-vectoring nozzle bal- 
| quickly as possible. , ances the fan's lifting force to 
| | provide pitch control. 

| | 

| | 

| | 


sion designs will work before it approves the building of a 
prototype aircraft. The shaft- and gas-driven lift-fan sys- 
tems will be run on ground-test rigs driven by a version of 
one of the engines developed for the F-22 advanced tactical 
fighter. Since the single-engine ASTOVL is not intended to 
be quite as fast as the twinjet F-22, but still needs a lot of 
power, a larger front fan will be installed to increase the en- 
gine's thrust. 

To be effective, the ASTOVLs lift fans must generate 
enough power for hovering, then be able to make a smooth 
transition from vertical to horizontal flight. Reliability is 
critical. If an ASTOVL is based on a ship in mid-ocean and 
a propulsion system failure prevents it from hovering, the 
pilot will have to ditch his aircraft in the sea and climb 
aboard a rescue helicopter. 


neers for decades. Because most fighter engines pro- 
duce more pounds of thrust than their own weight, the 
planes could theoretically be made to hover and land verti- 
cally The trick is bending, or vectoring, the jet thrust 
downward 90 degrees so that it opposes the weight of the 
airplane. Many approaches to this have been tried. Several 
1950s test aircraft even landed on their tails with their pi- 
lots lying on their backs, feet in the air—"a good position, 
but not for flying," observed John Fozard, godfather of the 
Harrier. 

The solution developed by the Harrier's British inventors 
was to give the Harrier four swiveling exhaust nozzles, 
which could point downward for vertical flight and rear- 


D hovering fighter planes has challenged engi- 


ward for forward flight. The Harrier uses a single high-by- ` 


pass turbofan engine in which a large, front-mounted fan 
produces much of the thrust. Two of its exhaust nozzles 
channel the bypass air, while the other pair directs the hot- 
ter flow from the engine's turbine core. The engine is sensi- 
bly located under the wing in the middle of the airplane, 
though its large diameter causes high drag, which makes 
supersonic speeds impractical. 

Once the thrust-bending problem has been solved, de- 
signers face still more technical challenges. A big one is 
making sure the engine doesn't suddenly lose power be- 
cause it inhales too much of its own thin, oxygen-poor ex- 
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Once the fighter has reached a During a vertical landing, both 
safe forward flight speed, the lift , the lift fan and downward-fac- 
fan is shut down. Maneuvering , ing aft ducts provide lift, while 
in normal flight is aided by the |  fore-and-aft control is aided by 
aft thrust-vectoring nozzle. | movable louvers. Pitch is con- 
! trolled by separately varying 
' the thrust of the lift fan and aft 
| nozzle. 


HOVERING HISTORY 


Based on a British design that first took flight 33 years ago, the 
subsonic AV-8B Advanced Harrier is the only practical short- 
takeoff and vertical landing (STOVL) fighter now in service. 
But even as the Harrier took shape on the drawing board, de- 
signers were looking ahead to supersonic STOVL fighters with 
the flight performance of conventional aircraft. Some of them 
actually flew. 

Germany’s VJ101, derived from a design by the U.S. com- 
pany Bell Aircraft, had six small engines, four of them in two 
huge swiveling wingtip pods. France's Mirage ІІІ-У had nine 
engines, eight to lift it and one to propel it forward. Both planes 
were retired after a few test flights. The British P.1154—a big- 
ger Harrier with an afterburner—was more practical than its 
European counterparts. But because of budget cuts, it was 
scrapped before having a chance to fly. 

The former Soviet Union developed the Yak-39 STOVL 
fighter to gain a foothold in shipboard aviation at a lower cost 
than the U.S. Navy's giant supercarriers. Experts regard the 
plane as a mediocrity, however, and the new Russian govern- 
ment has cut off development funds for the supersonic Yak- 
141 STOVL fighter. 

Today’s ASTOVL program traces back to early 1985, when 
NASA and the British Ministry of Defense began a joint study 
of ASTOVL Harrier replacement concepts, which spawned a 
long series of proposals. Lockheed’s Skunk Works and engine 
builder Allison looked at ways to update an old idea: putting a 
vectoring nozzle on the main engine, and adding an extra ver- 
tically mounted lift jet behind the cockpit to provide balance 
and lift. Because such a lift jet operates in a narrow range of 
speed and pumps fairly cool air, much of it can be made of 
fiberglass. The result is an engine that produces an amazing 
20 pounds of thrust for each pound it weighs, while the best 
modern fighter engines have a thrust-to-weight ratio of only 
eight to one. 

The Skunk Works concluded that the two-engine arrange- 
ment was most efficient, but the government vetoed the idea 
because it sounded complicated to maintain. The current 
McDonnell Douglas and Lockheed ASTOVL designs are at- 
tempts to get the performance benefits of two engines without 
the complexity, weight, and cost of two separate high-temper- 
ature turbines.—B.S. 


POPULAR SCIENCE NOVEMBER 1993,» 65 


haust gas while the plane is hovering. Another unwanted 
surprise occurred during early Harrier tests: As the plane's 
exhaust hit the ground, it expanded outward, forming a 
high-velocity wind strong enough to turn cast-iron manhole 
covers into lethal flying saucers. 

The Navy and Marine Corps account for most of the push 
behind the ASTOVL program. The Marines’ 300 Harriers 
were designed to last 20 years, which means many will be 
ready for replacement by the early 2000s. Meanwhile, the 
Navy is considering eventually replacing its F/A-18 Hornet 
with an ASTOVL aircraft. 

Some of the interest in ASTOVL flight grew out of the 
experience of British pilots, who showed in the 1982 
Falklands conflict that ship-based Harrier operations could 
be easier and safer than conventional carrier flying. The 
jump jets flew in weather that would have grounded U.S. 
Navy fighters. Following lines of floating flares, they were 
able to find their carriers in fog so thick that deck crews 
sometimes couldn’t see the Harriers landing only yards 
away. 

cn of the Harrier’s best features is its ability to make a 
short takeoff from a few hundred feet of ship deck, road, or 
runway by using a combination of wing lift and direct 
thrust from its engine. By making a forward takeoff run in- 
stead of hovering, the fighter can lift a much heavier load. 
Future ASTOVL aircraft will have the same advantage. 


the proposed planes too heavy and complex. But some 

recent studies counter this argument, indicating that 
conventional carrier-based aircraft may actually weigh 
more. The Мауув F/A-18 attack fighter, for example, car- 
ries up to a ton of extra structural weight to withstand the 
enormous stress of carrier takeoffs and landings. An 
ASTOVL plane needs no catapult to take off and settles 
lightly onto the deck when it lands. 

An operational ASTOVL fighter designed to the ARPA 
specification would have a top speed of Mach 1.8 or 1,200 
mph. Its combat radius would be 345 miles, and the plane 
would be able to cruise at supersonic speeds on its way to 
intercepting a hostile aircraft. When used in a ground at- 
tack role, it would have a combat radius of 630 miles with 
two 1, 000- pound bombs. 

During the Persian Gulf War, coalition aircraft were 
forced to fly above 15,000 feet to avoid gunfire and small 
surface-to-air missiles. Based on that experience, one of 


[Continued on page 116] 


$^ ASTOVL aircraft have their critics, who consider 
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Lockheed Advanced Development Co. drafted this multi-mission support 
aircraft concept, which would use large, louvered fan-in-wing thrusters to 
take off and d vertically. A flying wing configuration would contribute 
to stealthiness during forward flight. 
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FIGHTER PLANES TO GOME 


If you are confused by all the different fighter planes the 
Pentagon talks about buying, don't feel bad. The top brass are 
equally perplexed—and short of cash. 

Last year, the Air Force and Navy were planning to build four 
new fighters, but this year's budget will support no more than 
three. And the Clinton administration's slowness in making po- 
litical appointments has bogged down policy making. 

Two new fighters are already evolving, however. Lockheed is 
developing the F-22A advanced tactical fighter from the YF-22 
prototypes. Scheduled to fly in 1995, the F-22A is an air-supe- 
riority fighter designed to prevent an adversary's air force from 
interfering with air or ground operations, as the F-15 did in the 
Gulf War. The F-22A will replace the F-15. 

When the overweight Avenger II stealth attack bomber was 
canceled at the beginning of 1991, the Navy realized it would 
have no all-new aircraft until well after the year 2000. As a 
stop-gap measure, the Navy decided to build a "stretched" 
version of the F/A-18 multi-role fighter (MRF). That has now 
evolved into a new aircraft, almost as big as the F-15 Eagle, 
and is due to enter service in 1997. Although final decisions 
have yet to be made, most observers expect the Pentagon's 
new fighter-plane plans to include the following: 

The F-22 and F/A-18E/F will continue, because a great 
deal of money has already been spent on them, cancellation 
would damage the aircraft industry, and it is generally agreed 
that the Air Force and Navy need aircraft of that kind. 

The services and manufacturers will be told to look at meet- 
ing tomorrow's requirements by reviving existing aircraft de- 
signs and updating them with today's technology. Examples 
include converting the Navy's big F-14 Tomcat fighter into a 
dual-role fighter/bomber; restarting production of the F-117 
Stealth fighter for the Navy, with a new wing and tail; or using 
the F-22's wing on a stretch-bodied, long-range F-16 variant. 
The best ideas could be tested as prototypes. 

All-new replacements for the F/A-18 and F-16 will be pushed 
far into the future, and will preferably be joint Air Force/Navy 
programs. Again, money could be available to flight-test proto- 
types of new designs. The ARPA ASTOVL program is an obvi- 
ous candidate, but there are other approaches. 

Boeing has proposed a smaller, less costly ASTOVL with- 
out lift fans. One criticism of the ARPA design is that it is as 
big as an F/A-18E/F and larger than the F-1 and that it will be 
too big for small ships (such as Britain's carriers) to support. 

Some designers also believe that the joint approach has 
been pushed too hard, and that the two services need differ- 
ent aircraft, though engines and avionics could still be shared. 

Today's Harrier operators are now realizing that they will 
have to use the Harrier longer than they expected if they want 
to keep the advantages of STOVL. British Aerospace and 
McDonnell Douglas are rebuilding many of the portly- but 
punchy aircraft and incorporating improvements to keep them 
in service until the long-awaited replacement arrives. —B.S. 
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RADAR+LASER 


Passport 4500 SuperWide is the perfect holi- 
day gift for your favorite driver. A perfect com- 
bination of performance, style and features, 
Passport 4500 SuperWide provides complete 
radar and laser protection. 

Passport 4500 SuperWide detects every 
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DNUS ; | x = — laser protection this complete. 

Unlike ordinary detectors, Passport 4500 
SuperWide uses DSP technology to minimize 
falsing and ensure long-range detection. And 
with patented technology and features (like 
our exclusive new SmartMute and laser self- 
test), you get all of the superior performance 
you've come to expect from Escort. 

Give your favorite driver the very best; 
order a Passport 4500 SuperWide radar+ 
laser detector today. 

SuperWide radar protection. Total laser 
protection. Only one detector. And only from 
the detector professionals at Escort. 


To order, call toll-free 7 days a week: 
1-800-433-3487 
Radar + Laser | Passport^ 4500 SuperWide $229 


plus shipping & handling. Ohio residents add 6% sales tax. 
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OUR HOLIDAY GUARANTEE 


Makes The Perfect Holiday Gift We want you (and your favorite driver) 

ў to be 100% satisfied with your purchase. 

Each Passport is backed with a 30-day trial 

which will begin on December 25, 1993 — 
even if you buy right now. 


Why You Need SuperWide Protection If your favorite driver isn't absolutely 


delighted with Passport, return it by 
January 25, 1994 and we'll refund your money. 


superWide Ка is the newest radar frequency introduced for traffic 
use. SuperWide Ka radar transmits between 33.4 GHz and 36 GHz ~ 
outside the range of an ordinary wideband detector. That's why you 
need the full protection of Passport 4500 SuperWide; it detects the 
SuperWide Ka transmissions ordinary wideband detectors miss. 


Also available: Passport 4200 SuperWide 
for only $199! Call for details. 


Ordinary wideband detectors only 


detect this much of the Ka bandwidth ESCORT 
ЖЕКТЕ 352v ) | p. Department 4016N3 
Жж“ m, 5200 Fields-Ertel Road 


Cincinnati, Ohio 45249 


ESCORT. 


The Innovative Edge.” 


- Passport 4500 SuperWide detects the entire Ка bandwidth — 
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Im the practical “90s, safety, 


handling, and technology 


displace trim and glitz to 


create a new kind of 


mid-level luxury. 
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BY JIM McGRAW 
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new kind of luxury car is gradually taking 
over, a sensible vehicle designed to trans- 
port you carefully and quietly, without os- 
tentation. Automakers have apparently 
discovered that you can't disguise a bad car 
with luxurious frills. Their new models in 
the $25,000 to $40,000 price range concen- 
trate on safety, efficiency, and substance. 
Four new cars in this upper-middle price range—the 
Chrysler LHS, Infiniti J30t, Lexus GS300, and Volvo 
850GLT—eschew V8 powerplants in favor of high-output, 
2.4- to 3.5-liter, five- and six-cylinder engines. Combining 
roomy interiors with generally compact exteriors, they offer 
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roadworthy handling and performance. At one time, this 
was viewed as a European style of luxury, but the four luxu- 
ry cars represent three continents, all embracing a similar 
philosophy of design. 

The latest convert to this way of thinking is Chrysler 
Corp., which has followed up the introduction of its LH se- 
ries with the new Chrysler New Yorker and LHS. These 
full-size cars—with 107-cubic-foot interiors and just under 
18 cubic feet of trunk space—bring an end to the 12-year-old 
Chrysler K-cars. The new models are completely reengi- 
neered, aimed at young drivers who are not yet committed 
to imports. 

Chrysler designers added seven inches to the LH body, ex- 
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The Infiniti J30t combines a sporty 
exterior with a compact interior and 
high performance. 


tending it to 207 inches. They were restricted, however, by 
their use of the LH platform, which has a 113-inch wheel- 
base. Designed in Detroit, the LH may have been cab-for- 
ward once, but with the long luxury-car overhangs, it ain't 
cab-forward anymore. 

The designers came up with a completely new shape that 
includes a radical rear roofline to accommodate passengers 
in the huge rear-seat compartment. The LHS has an airy 
five-seat layout, while the more traditional New Yorker ver- 
sion has bench seating for six, as well as extra chrome, less 
aggressive tires and suspension, and a column-mounted 
gear selector. 

Inside the LHS, you have the sense of a car that's big 
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without being heavy—a car that runs 
on its toes. A discreet faux-wood trim 
makes a horizontal loop around the in- 
terior, and the instrument package 
looks crisp and efficient. The first LHS 
update might benefit from less gloss on 
the radio and heater controls and more 
graceful shaping of control pods, but 
otherwise the analog instruments are 
well designed and easy to reach. Gone 
are the crystal clocks, “rich Corinthian 
leather,” strips of chrome, and dia- 
mond-tufted upholstery of previous 
Chrysler luxury sedans. 


he New Yorker/LHS duo has only 
Te: powertrain: a 214-horsepower, 

3.5-liter SOHC V6 engine coupled 
with a four-speed overdrive automatic 
transaxle that has electronic controls. 
The V6 is installed front-to-rear in an 
isolated subframe, so that Chrysler 
can adapt the platform more easily for 
V8 engines and/or all-wheel-drive systems in the future. 
The power and torque of the four-valve engine makes the 
LHS, even at almost 3,600 pounds, the quickest in the group 
of four new luxury cars at accelerating from zero to 30 mph. 
Still, the LHS does have a couple of flat spots in the rev 
range, and the engine package is less well developed than 
others in the group; at times, you can feel its vibration. 

On back-country roads, the LHS demonstrated remark- 
able poise and surefootedness, which was enhanced by an- 
tilock breaking and traction-control systems, both standard. 
It’s easy to drive fast, and you can adjust the seat-wheel- 
pedal relationship to provide long-ride comfort, even for tall 
drivers. 

The LHS features a MacPherson strut front-suspension 
system with a link antiroll bar. Its Chapman strut rear-sus- 


Chrysler’s LHS has the 
roomiest interior, with 
ample rear-seat 
legroom. 
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The Lexus 69300 
“blackout” dash com- 
plements the car’s in- 

terior and exterior 
styling. 
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pension system has two lateral arms, unlike the single-arm 
MacPherson strut, and a second link-type antiroll bar. The 
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total system offers plenty of understeer and ample grip 


without a lot of expensive refinement. The LHS’s monster 
62-inch tread width helps keep the car planted, as do its 
well-performing Goodyear Eagle GA P225/60R-16 all-sea- 
son tires on cast-alloy wheels. In this class, though, there 
should be much more ride isolation 
than the sporty LHS provides. That 
should be a fairly easy fix, however, 
with the next generation of bushings 
and isolators. 

At high speeds, ride and handling of 
the LHS are handicapped to some ex- 
tent by the nose-heaviness of its lay- 
out, which puts nearly 64 percent of 
the weight on the front wheels. But 
buyers of this car, who aren’t apt to be 
driving that fast, should be overjoyed 
by the way the LHS scoots around a 


еттт ÑW country corner. 


The LHS has standard dual air bags, 
ABS, traction control, leather uphol- 
stery, the usual power assists, and 
enough room for five fully equipped 
NFL running backs. Its price is 
$28,520 with a CD player, metallic 
paint, and no-moonroof credit of $792 
(the original base price of our test car 
was $29,046). The essentials are all 
there; the car just needs a bit of refin- 
ing and quieting down. 

Volvo, with its 850GLT, finally joins the rest of the world 
players with at least one front-wheel-drive car on sale in 
the United States. And the 850GLT is a gem. Powered by a 
168-hp, transverse DOHC four-valve, five-cylinder engine 
(like the front-to-rear engine in the 960 series, but with one 
cylinder lopped off), this is the world’s only transverse five. 
To minimize space problems caused by the long engine, 


A. Savage Rifle. 


et your sights on big savings at Kmart. 
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Your choice. Everyday Low Price 
110GX Savage Rifle Combos. SALE PRICE. 299.97 


co Riflescope. 4x32, 1" tube, 4-power 6 
scope, fogproof. 07 
pryday Low Price 8 

со Riflescope. 3x9x32D, 3 to 9 power, 

proof, 1” tube, 4-plex distance. 


aryday Low Price 3997 


В. Ruger .22 Semi-Automatic Rifle, 
with hardwood stock, and 10-shot 


rotary clip. | 
SALE PRICE. 1 39 97 
С. Remington 870 Express Pump 
Shotgun, with modified Rem choke. 
Your choice, 12- or 20-gauge. 


20676 


Everyday Low Price 
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| Riflescope 4x150. Everyday Low Price. 7.97. 
Riflescope 3x7x20D. Everyday Low Price. 8 97 
model scopes at special ж” 
сей prices 


Centerfire, Winchester Super-X. 20 rounds per‏ سپ 
«x package, assorted bullet weights. 30-30. Your choice.‏ 


High Velocity - 1 
5] .243 Winchester, .270 Winchester, 
| 8°! Everyday зов Winchester. 30-06 Springfield, 
| Low Price 35 Remington. Your choice. 
Everyday Low Price 10.57 
Remington 7mm mag. 
Everyday Low Price 13.97 


на | | 
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sizes. 25 rounds per box. Your 


choice. SALE PRICE. 599 


Remington/Winchester 
Express Rifled or Super-X Rifled 
Slugs. 12- or 20-gauge. 

Your choice. SALE PRICE. 239 
Mag rifled in 12-gauge. 
SALE PRICE. 3.97 


emington/ Winchester Buck Shot. 5 rounds 
г box. 12-gauge 00-buck or 20-gauge 
buck, 334 powder dram. Your choice. SALE PRICE. 


press 234" DO-buck. SALE PRICE. 2.97 ; 47 


press Mag 3" 00-buck. SALE PRICE. 3.97 


Ammo manufacturers will vary by store location. [Р 
m Firearms and ammunition are not sold in all stores due to local laws and ordinances. 
| Si HUNTING Sale prices effective October 24 - November 6, 1993, at all contiguous U.S.A. Kmart stores, The quality you need, 
еті LICENSE. S except Florida, and Los Angeles, San Bernadino, and San Diego counties in California. the low price you want. 


imperial Schrade Hunting Knives. Model #152 
| Old Timer "Sharpfinger" 3/2” carbon 
steel blade with "staglon" handle. 


| SALE PRICE. | 
"ce 1497 


Buck Hunting Knives. Models #110 
or #112 folding lockblade hunting 
knives. Or Model #105 “Pathfinder” 
fixed blade knife. Leather sheaths 
included. Your choice. SALE PRICE. 


7097 | 


20% off all other in-stock ЖР”. 
Imperial Schrade knives. B 


20% off all other 
in-stock Buck knives. 


Sharp Hunting Knives. s ь 
Models #875 41/2" fixed blade 
hunting knife or the LK845 314" folding 

lockblade hunting knife. Both with leather sheaths. 


Your choice. SALE PRICE. | | 
25% off all other in-stock 07 Tasco Binoculars. 10 x 25, compact 
f off all other in-stoc camouflage. Center Focus plus case, Ç 


ann ee strap, and lens cloth and covers. 
Regular price 59.97. SALE PRICE. 
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20% off all other in-stock binoculars. 
Choose from a wide assortment. 
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Hoppe's Sta-Put Target Thrower. 
Portable, lightweight; exclusive 
throwing arm design for singles or 
doubles. Model #4004. SALE PRICE. 
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Champion Yellow Dome Clay Targets. Box of 90. 
Everyday Low Price. 3.96. 


Evans Sports Wooden Ammunition/ 
Accessory and Storage Box. Manufactured 
in the Ozarks out of beautiful pine. An item that 
will provide many years of usage while adding to 


your home decor. SALE PRICE. 1876 


Homak Steel Security 
Cabinet: 8-gun security 
cabinet. Features 2 key- 
coded anti-drill locks, 
adjustable shelves, and 
fireproof cabinet, to 
provide extra security. 
Model #3000. 


0996 


Everyday Low Price 


Savings on other select 
in-stock gun cabinets. 


"Guns and accessories in cabinets 
and cases not included 


Morton Booth 8-Gun Wooden Cabinet. 
Solid pine, with etched glass. Model #508. 


| SALE PRICE. 16400 


és. Choose from 
48" or 52" For all rifles and shotguns. Available 
in assorted colors. Your choice. Regular price 19.97, 


SALE PRICE. 1797 


Field Locker Shotgun/Rifle Case. Holds rifles with high-mount 
scopes and shotguns with 30” barrels. Soft-case weight, but 
durable hard-case construction. Lockable. Airline approved. 
Model #53000. SALE PRICE. 07” 

Field Locker "True" Double Gun Case. 1 7 


Model #53200. SALE PRICE. 32.97 


МТМ Case-Gard " Portable Maintenance 
Center. Holds rifles and shotguns 
for cleaning and maintenance. 
Features sliding see-thru dust 
covers; rubber-padded gun forks 
provide built-in cleaning rod holders; 
and base is compartmentalized 


for storage. 18/6 


Everyday Low Price 


Homak Combination Security 

Pistol Case. Combination lock 
` provides quick access in any vital 
- Situation. 20-gauge steel with 
foam lining to protect guns. New. 


"SALE PRICE. 1496 


Knight & Hale E-Z Grunter Plus. 
Extremely effective for locating game. 
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Gerher Multi-Purpose Pliers. 

Compact unit features 13 tools, 
100% stainless steel construction 
with a lifetime warranty. 
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Reversible Trebark II to 
orange insulated vest wi 
6-07. polyfill and workho 
poplin fabric. Two, 2-way 
Insulated Coveralls. 5-oz., and 2-welt pockets. 
100% polyester fill, large [ | 

pockets, two-way zipper with 27% 

storm flap and leg zippers. — {Ж 
Trebark Il or Trebark. 
M-XXL. 


Trebark Il Chamois Shirt 
6-02., soft and comfortab 
Two chest pockets with fl 
and generous cut. 


Trebark 11 Brush Buster 
Pants. Made of durable 
fabric, waterproof inner s 
me inner leg zipper, storage 
М7 pockets. 

All pants styles not available 

in all stores. 


Trebark Il Hooded 
Sweatshirt. Triple layer 

with thermal lining, 50% 
cotton/50% polyester. 


Arctex Men's Shirts/Pants/ Underwear 
90% Kodel®/50% cotton outer with 
100% bulk Orion? fleeced interior. Sm., 
Med., Lg., and XL. Available in white 
top and bottom. SALE PRICE. 


2XL. SALE PRICE. B.47 ea. 
Navy or khaki (not shown) 
top and bottom. SALE PRICE. 9,27 ea. 

2XL. SALE PRICE. 10.27 ea. 

15% off all other in-stock Thermal Underwear. 
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Camouflage patterns may vary by state or area of the country due to local restrictions. 


We encourage all hunters to take care All patterns and garments are not available in all Kmart stores. ® 
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Volvo has designed and patented two 
new compact three-shaft transmis- 
sions: a five-speed manual and a four- 
speed automatic. 

A true sports sedan with a traditional 
Volvo look, the all-new 850GLT is 
more fun to drive than any other Volvo 
in recent memory. Its four-speed over- 
drive automatic transaxle offers per- 
formance, economy, and wet/winter- 
weather driving modes (starting off in 
second gear) at the touch of a switch. 
Together, they pack considerable 
punch with that sweet, syncopated 
five-cylinder music. The engine is loud 
and shaky, easily the sportiest in the 
group of four. With a half liter of dis- 
placement and one piston less than the 
others in the group, it's not as quick off 
the mark as any of the three-liter V6s 
here, but has plenty of oomph at high- 
way speeds. 

Although not nearly as big as the 
Chrysler LHS—in fact, by far the smallest car in the 
group—the Volvo 850GLT accommodates five passengers 
about as well as its larger sibling, the 960. The new car has 
97 cubic feet of space inside, almost 15 cubic feet in the 
trunk. Its windows are cut low and rise high, so the interior 
receives ample light. The 850GLT also comes with a stan- 
dard convertible child-seat at the 
center of the rear seat. 

Despite the boxy Volvo body 
shape, it has an excellent drag co- 
efficient of only .32. As the light- 
est car in the group, the 850GTL 
also boasts the best overall perfor- 
mance—0.80g—on the skidpad, 
and excellent handling. But with 
less antinoise insulation than the 
other three, it's the loudest in 
cruise and idle modes by far. 

Inside, too, the Swedish-de- 
signed 850GTL has familiar Volvo 
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VOlVO 85007 — — 
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| VOLVO 850GLT 
LEXUS 65300 
INFINITI J301 136 


| CHRYSLER LHS p W 


VOLVO 850617 
INFINITI 1304 
LEXUS 65300 


CHRYSLER LHS E 


characteristics: square instru- 
ment pods, straightforward con- 
trols and switches, and big, com- 
fortable leather seats. It has the 
sportiest, most hard-edged interi- 
or in the group. Other features in- 
clude a patented side-impact pro- 
tection system with additional 
tubular reinforcements; an auto- 
matic seat-belt tension system, 
controlled by the air bag detona- 
tor; and a split air-conditioning 
system for driver and passenger. 
The 850GLT's suspension re- 
quirements are more than met by 
a strut setup and antiroll bar in 
front, with an all-new subframe- 
mounted semitrailing arm, coil 
spring, and antiroll bar suspen- 
sion at the rear. That controls 
P195/60VR-15 high-performance 
tires on alloy wheels. It's probably 
the best overall suspension pack- 
age that Volvo has put together. 
In addition, a passive rear- 
wheel-steer feature quickens the 
feel of the car quite a bit. The car 
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With the 850617, Volvo of- 
fers front-wheel drive in the 
United States for the first 
time. 


has a good amount of body roll; it seems to love to change di- 
rection quickly, turning faster and faster until it loses grip 
while still understeering. 

Volvo asks $25,285 for the standard 850GLT. Our test 
model included the $900 automatic transaxle and $2,800 
touring package. It had leather seats, power driver’s seat, 
electronic climate control, sunroof, and keyless entry system 
with security alarm, all of which raised the price to 
$28,985—only slightly more than the much larger LHS. 

Although the Volvo 850GLT is smaller, the rear-wheel- 
drive Infiniti J30t has the most intimate feel of the four lux- 
ury sedans. It’s also quiet, which adds to its charm. The car 
has a 108-inch wheelbase, but measures only 191 inches in 
length, and the body shape is all curves. The beautifully fin- 
ished interior is about 86 cubic feet, with just over 10 cubic 
feet of trunk space. 


blehome of the roof, which brings the upper glass closer 

to passengers’ heads, and a sumptuous leather and wal- 
nut interior design that divides the car in half lengthwise. 
The instrument panel, an optimum combination of analog 
and digital displays, is marred only by a fussy-looking gear- 
selector. 

The rear compartment of the Infiniti J30t—tight for two, 
not recommended for three—is the least roomy in the group. 
The car was designed in Southern California by General 
Motors alumnus Gerry Hirschberg's Nissan Design Interna- 
tional (NDI). The “monoform” shape of the J30t combines 
the warm, cozy feeling of a coupe with the ease of climbing 
in and out of a sedan. 

The “t” in the product name stands for touring: a $2,000 
package that includes four-wheel Super HICAS steering, a 
rear decklid spoiler, P215/60HR-15 all-season performance 
tires, and forged aluminum wheels. The engine is a four- 
cam, four-valve, three-liter V6 that produces 210 hp—near- 
ly as much ав the Chrysler's 3.5-liter V6. It works through а 
smooth-as-silk four-speed automatic transmission with elec- 
tronic controls. 


С: to the sense of intimacy are the radical tum- 
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ТРОМТІЛС. 


WE АКЕ DRIVING EXCITEMENT 


PONTIAC CARES with a 3-year/ 36,000-mile no-deductible bumper-to-bumper limited warranty [see your dealer for details), plus fre 
24-hour Roadside Assistance and Courtesy Iransportation. Call 1-800-762-4900 for more product information and dealer locations. 
pi Always wear safety belts, even with airbags. ©1993 GM Corp. All Rights Reserved. 


The promise of its athletic look is fulfilled by the exhilaration 
of its 210-horsepower 24-valve V6 and turbine-smooth transmission, 
while the contro! generated by its sport suspension and available 


anti-lock disc brakes is enhanced by the safety of its dual airbags. 


The new Grand Prix™ Sport Coupe. 


Purposefully designed, comprehensively equipped, 
wonderfully invigorating. A megadose of high-quality excitement 


for today's driving enthusiasts. 


On the whole, the engine was quiet and well behaved. Yet 
it was powerful enough to achieve the group’s quickest zero- 
to-60 sprints: 8.8 seconds for the 3,571-pound sedan. It 
wasnt as "peaky" as the four-valve, 3.5-liter engine in the 
LHS, which was nearly as quick, at 8.9 seconds. 

We give the rear-wheel-drive Infiniti J30t high marks for 
agility as well. It was as fast as the lightweight Volvo in 
making a double lane-change maneuver, and equal to the 
wide-track Chrysler in the slalom and on the skidpad. The 
Infiniti proved dauntless in bad road conditions. Although 
weighing nearly 3,600 pounds, it drove much more smoothly 
than its appearance might suggest, easily absorbing road 
imperfections, off-camber curves, potholes, and highway 
separator strips. 

Like the other four luxury cars, the Infiniti J30t has stan- 
dard dual air bags and ABS, as well as power everything. It 
also comes with a wonderful Bose sound system and CD 
player. The ovoid exterior of the car is controversial, to say 
the least, but its interior is inarguably elegant—as you'd ex- 
pect from a vehicle that costs $36,400 (the test car was 
$38,400). The J30t instantly overshadows the late, largely 
unlamented M30 mid-line series and takes its place as one 
of the best sedans around. 


[Continued on page 114 | 


POWER DELUXE 


What constitutes a "luxury" car? As the varied cabin layouts of 
these four sedans demonstrate, luxury expresses itself in many 
different ways. 

The Chrysler LHS, with its stretched body, puts a premium on 
roominess, providing superlative comfort in the rear seat. The 
automobile's distinctive design is based on Chrysler's new LH 
chassis, itself a thoroughly modern structure that yields good 
road manners as well. Unfortunately, the added length tends to 
reduce the stiffness of the chassis; it also manages to increase 
wind and engine noise slightly. Still, crisp steering puts the new 
LHS solidly on the sporty side of the handling equation, particu- 
larly compared to many contemporary full-size sedans. 

The LHS's wheelbase and overall length alone put it at odds 
with the other, more compact entries in this group. The end result 
is a car neither as agile nor as responsive as the others—but that 
might not be a bad tradeoff if you'll be using it primarily for high- 
way touring with some passengers. 

The Volvo 850GLT and the Lexus GS300 are both fairly spa- | 
cious, smooth, responsive cars with soft edges and predictable ` 
road manners. A bit easier to drive aggressively, the Volvo is 
more predictable than the Lexus, which suffers from a mild case 
of tail-wagging oversteer. 

Volvo also deserves credit for producing a front-wheel-drive car 
that filters out the unwanted engine noises that commonly boom 
through the engine bulkhead. The 850GLT is not heavily insulat- 
ed, however, and it is, overall, the loudest of the group. What you 
hear from it, however, is a not-unpleasant mix of engine sounds. 

The Volvo and the Lexus have distinctively different characters: 
The 850GLT seats you upright, behind a steering wheel that 
gives you considerable input, and behind an engine that pro- 
vides audible cues as to what it's up to. The GS300 is more laid 
back, lower, and is sealed against outside distractions. 

Next comes the Infiniti J30t. This car's small cabin, sculptural 
styling, and responsive driving accoutrements add up to grand 
touring for two plus a few. It's a package with character, finesse, 
and refinement, and it stands out in this group of very well exe- 
cuted cars. 

The Infiniti is flawed only by its inability to carry much more 
than two riders and their belongings in real comfort. It's also 
—along with the Lexus—relatively expensive. In pricing, the LHS 
and the 850GLT are the value leaders. 

Ultimately, your personal needs and wishes will dictate your 
choice. But if the kids aren't along for the ride, Га opt for the pow- 
er, responsiveness, and handling of the J30t.—Dan McCosh 
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| Chrysler LHS 

“Infiniti J30 
Lexus 65300 
Volvo 850611 


| ACCELERATION 


193@4 800 
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4-speed automatic 


MacPherson strut, 
| coil springs, олії: 
roll bar 


Independent, multi- | Independen 
| link, сой springs, | coil springs, 
iroll bar har 


Turning circle (ft.) ............ 
Brakes (front, rear) ........... 


EPA MILEAGE 


steering, perfor- 
mante wheels and 
tires, rear spoiler], | 
$2 000 


"Labor costs reflect manufacturer's flat-rate time allowance multiplied by typical dealership labor rates per hour. 
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can deteriorate after just 12 months оѓ: 
, use. But you cant always. tell Бу looking. - 


| Especially with ` newer aluminum cooling 
Us systems. ‘Because when they start’ ‘to 


Lo corrode, the corrosion IS practically | invisi- i 


e ble. But the effects arent: clogs, leaks, ` 
boilovers and breakdowns. 


Fortunately, the solution 16 simple. 


PRESTONE. ONSE A YEAR, EVERY YEAR. 


The. corrosion protection in | antifreeze. 


. Just ‘harige your antifreeze, once a year. dtd 
Antifre eze/| Coolant. Uo d s 


And. üse Prestone* 


Because nothing protects better against E o err 


destrüctive corrosion than Ргевсолвв T 


- patented, heavy-duty formula. ‘Nothing. 


So the. next time. you go. to. Check: 


your. antifreeze, don't use your: syes, 


“use your head; Prestone; Orice. 8; year, 
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Heard ona conventional radio, 
a priceless Stradivarius might as well be a ‘child’ toy. 


БА UN ас, To this day, his 
йыз аге ный іп workman- 
ship, tonal excellence, and beauty. 

A Stradivarius sounds like no other 
violin. Unless you happen to be listen- 
ing on a conventional radio, Conven- 
tional radios are limited in their ability 
to reproduce lifelike sound because of 
their small size. They can make a 
Stradivarius sound thin, metallic — 


almost like a toy. 
Antonio wouldn’t be pleased. 
Introducing the Wave'radio 


Now Вове the most respected 
name in audio — introduces a new 
concept and a new technology for radio. 

The Wave" radio combines ап 
acoustic waveguide with a radio 
receiver to produce sound that ordinary 
radios just can’t match. The primary 
benefit is apparent — better sound. 

We believe the acoustic waveguide 
speaker to be one of the most signifi- 
cant advancements in the history of 
radio. So significant, in fact, it earned 
the team of Dr Amar Bose апа Dr. 
William Short the prestigious national 


“Inventor of the Year” award. 


The Bose Wave" radio comes with credit card 
size remote control, dual alarms, adjustable 
dial brightness — and sound Popular Science 
magazine calls “startling? Connects easily to 
your CD player, TV, or VCR. 


Music 
The Perfect Gif 


Hearing is believing 
Listen to the Wave" radio. You'll hear 
sound quality far beyond anything 
you've ever experienced from a 
conventional radio. And you'll under- 
stand why at least one belongs in 


your home. 


Only available directly from Bose. 


A lifetime of music enjoyment 
for only $349 
Try the Wave" radio for 14 days. 
If you love it, keep it. If not, return it 
for a full refund. Period. 


Order today for 
FREE shipping and handling. 
1-800-845-BOSE Ext. 361 


(1-800-845-2673) 


Order by phone. For more information 
call or send this coupon. 


Name (Please Print) 


Address 


State Zi 


Phone ( ) 


Send to: Bose Corporation, The Mountain, 
Dept. CDD, Framingham, MA 01701-9168 


© 1993 Bose Corporation. Covered by patent rights 6suexl and/or pending. [N 94411 
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Better sound through research 


os, Goddess of morning, fell in love with young 
Tithonus, son of Troy, whom she carried away in 
a golden chariot. Thereupon she went to Zeus 
and begged him to grant Tithonus immortality, 
and to this he assented. But she forgot to ask for 
perpetual youth. And Tithonus became daily old- 
er, grayer, and more shrunken, his voice grew 
shrill, and, when Eos grew tired of nursing him, 
she locked him in her bedroom, where he turned into a 
cricket.—Robert Graves, The Greek Myths 
Unlike Tithonus, within a few generations we may be 
able to have it both ways. Not eternal youth SEAN but ac- 
tive lives well past 100 or even 120. 
In 1900, the average American could 
expect to live about 47 years. 
Today, average life expectancy is 
more than 75 years. 
But these numbers are decep- 
tive. That's because most of the 


Just a few years 
ago, science said 
no. Now new 
research hints that 
it may be possible 
after all. 


BY ROBERT LANGRETH 


life-expectancy improvements have resulted from slashing 
the number of childhood deaths—not from people living 
longer than their ancestors. 

In fact, until recently many scientists believed that hu- 
mans—and most other animals—wear out at some pre- 
dictable age. Even if heart disease and cancer were con- 
quered, people would still not live much beyond 85. 

But the latest scientific research challenges this dogma. 
It reveals that there may be no built-in limit to life. And it 
opens up the possibility of tinkering with the body's hor- 
monal systems, or even the genetic code, to stretch human 
lifespan significantly. 

The most persuasive results have been achieved not in 


GAN 
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humans, but in laboratory animals. Over the last several 
years, biologists have done things that would have been 
considered impossible a decade ago. They have: 

е doubled the lifespan of fruit flies by selective breeding; 

e stretched the lifespan of roundworms 70 percent by al- 
tering a single gene, dubbed Age-1; and 

e raised rodents that live to the human equivalent of 160 
years when fed super-low-calorie diets. 

In all three cases, the longer-lived creatures are just as 
active and healthy throughout their lives as their ordinary 
counterparts. 

The biologists who performed these feats believe their 
achievements can be extended to humans. “It sounds like 
science fiction, but it’s really going to happen, whether 100, 


WHAT HAPPENS AS THE BODY AGES: THE SOBERING FACTS 


he Guinness Book of Records 
Т Shigechiyo Izumi as the 
longest-lived human being. Born on a 
remote northern Japanese island, ‘he 
lived for 120 years and 237 days be- 
fore succumbing to pneumonia in 
1986. He attributed his longevity to 
“God, Buddha, and the Sun.” 
Unfortunately, the vast majority of us 
will die long before we reach 120. 
Physical deterioration begins in middle 
age, with big declines in athletic skills 
for both sexes, and menopause for 
women. In the 60s, the risk of disease 
soars; muscles and bones shrink with- 
out careful nutrition and exercise. 
Mental setbacks are harder to quanti- 
fy. On average, cognitive abilities wane 
as early as the 60s, but a great many 
individuals retain razor-sharp mental 
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abilities well into their 80s. Many cases 


50, or maybe even 20 years from now,” enthuses Tom 
Johnson, a 45-year-old University of Colorado geneticist who 
helped discover Age-1. "I have a shot at making it [to 150]. 
Kids born twenty years from now will make it for sure." 
No one wants to produce people who live to 150 but 
spend their last 65 years in a nursing home bed, says 


Richard Sprott, associate director of the National Institute 


on Aging (NIA), the agency that funds most U.S. research 
on aging. The idea is to postpone the disabilities associated 
with the onset of aging, not to make those who are already 
decrepit hang on by a thread for decades. Instead of slowly 
declining, people would remain active for virtually their 
whole lives, then perish with their tennis shoes on. 

Scores of startup companies are examining a hodgepodge 


of "senility" are probably undiagnosed 
diseases like Alzheimer's. 

Created using computer "morphing" 
technology, these illustrations depict a 


person at 20-year intervals.—H.L. 
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: ® You are at your physical peak, with 
: top performance in both strength and 
: cardiovascular endurance exercises. 

: ® Your immune system is as effective 
` asit will ever be. 

: * Your measurable mental skills reach 
: their peak. 

: * Your hearing and vision are most 
: acute. 

: * The annual chance of contracting 
: most cancers is virtually nil. 


e |f you аге a woman, you experience 
menopause at age 48 on average. 

e Your bones begin to atrophy. 

e Self-confidence and "real-life" prob- 
lem-solving abilities are at their zenith. 
e For males, baldness generally be- 
gins to set in. 

e Your annual chance of getting colon 
or rectal cancer is about 1 in 5,000 
(men and women); its 1 in 700 for 
breast cancer (women). 


PHOTOGRAPHS BY JOHN B. CARNETT/MORPHING BY DAVID TEICH 


of chemicals that they hope will postpone the effects of ag- 
ing. Several hormones are being tested in humans, and one 
trial—involving human growth hormone—has already 
claimed limited success. So far, researchers have only been 
able to reverse some of the symptoms of aging, but their ul- 
timate goal is to actually increase human lifespan. 

Not everyone agrees that prolonging life is an achievable 
goal, or even a worthy one. For decades, research on aging 
was considered both a quagmire and a haven for quackery. 
To this day, many gerontologists insist that the only legiti- 
mate objective is wiping out senility and age-related dis- 
eases. Both the NIA and large drug companies still target 
most of their multimillion-dollar budgets for research on 
aging at diseases like Alzheimer’s. 


Numerous other experts say the longevity optimists are 
just plain wrong. “Mammals are fundamentally different” 
from fruit flies and roundworms, argues biochemist 
Anthony Cerami, founder and director of the Picower 
Institute, a biomedical research facility in Manhasset, N.Y. 
“I don't see anything that makes me believe we can live 
much beyond 110." 

Even the naysayers, though, can't deny one fact: Not all 
living things age. Bristlecone pine trees, sea anemones, 
rockfish, and certain shellfish—some of the oldest species 
on Earth—don’t deteriorate with age. Only environmental 
disruptions and predators kill them. *Tt appears that non- 
senescing [not aging] was the original state of living on 
Earth," conclude University of Southern California geron- 
tologist Caleb Finch and Robert 
Sapolsky, professor of biology and 
neurosciences at Stanford University, 
in a recent article. Like Homo sapi- 
ens, then, aging evolved. 


hen Methuselah had 
Wc 187 years, he be- 
came the father of 
Lamech. Methu'selah lived after 
the birth of Lamech 782 years, 
and had other sons and daugh- 
ters. Thus all the days of 
Methuselah were 969 years; 
and he died. 
—Genesis 5:25-27 


Michael Rose isn't your average 
scientist. He is a zealot. The theory of 
evolution is his bible, and creating a 
modern Methu'selah his Holy Grail. 
"Evolution is the only scientific 
theory that can explain why we age,” 
the 38-year-old evolutionary biologist 
says, speaking with the quiet assur- 
ance of someone who knows he's right. 
“My colleagues in other disciplines 
don't always like to hear this,” says 
Rose, sitting in his office at the Irvine 
campus of the University of Califor- 
nia. “But that’s the bottom line." 
Evolution (or more precisely, natural 
selection), Rose explains, is primarily 
concerned with making sure an ani- 
mal is around long enough to repro- 
duce. Anything unfavorable—like 
death—that happens after an animal 
has raised its children is inconsequen- 
tial. Put bluntly, animals die because 
there's no reason for them to stay 
around after they procreate. 

What's worse, Rose continues, ge- 
netic defects that harm the elderly 
tend to accumulate over generations, 
like garbage piling up in a dumpster. 
Why? Because there is no way to 


* Your cerebral arteries are probably 
constricted by fat deposits, a condition 
that can lead to stroke. 

e |f it hasn't yet, your hair color fades. 
e Your sex drive generally wanes. 

e There's roughly a 70 percent chance 
that at least one mental ability (such 
as math skill) has started to fade. 

e Your annual chance of getting colon 
or rectal cancer is about 1 in 600; 
breast cancer, 1 in 450. 


e More than 10 percent of your peers 
have Parkinson's or Alzheimer's. 

е You have lost one-fourth or more of 
the muscle mass you had in your 20s. 
e You probably have arthritis. 

e There's an 85 percent chance that at 
least one mental ability has declined. 
e Your annual chance of getting colon 
or rectal cancer is 1 in 250; breast 
cancer, 1 in 300; an age-related hip 
fracture, 1 in 50. 


breed such "trash" genes out of the 
population. By the time someone gets 
Alzheimer's disease, for instance, he 
probably has already passed the 
responsible genes on to his children. 
“So that's it. These are the reasons 
why we age," Rose concludes, and 
then pauses for a moment, as if wait- 
ing for a challenge to his theories. 
When none is forthcoming, he contin- 
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ues. “The next question,” he says, “is what to do about aging.” 

Unlike many brash talkers, Rose has done something 
about it—in fruit flies. Over a period of 18 years, he has 
bred a strain of flies that live twice as long as normal flies. 
Why fruit flies, of all things? Because they are easy to study: 
They breed fast and furiously (Rose is approaching his 
400th generation); they take up little space in the lab (Rose 
keeps them in stacks of plastic cages unceremoniously dis- 
tributed across various counters); and they don't cost much 
to feed. Graduate students brew batches of food from yeast, 
overripe bananas, molasses, and corn syrup. "We sometimes 
throw in leftover Chinese food,” one student jokes. | 

Rose’s breeding method is simple: From each new gener- 
ation of flies, he keeps only the progeny of late sexual de- 
velopers. This works, he says, because late bloomers are 
more likely to live long—a theory with which many other 
scientists agree. His experiment rewards the late bloomers 
by allowing them to pass on their genes. 

The super-flies don’t just sit around waiting to bite the 
dust, however. They're more active and resist heat, starva- 
tion, dehydration, and alcohol poisoning better than nor- 
mal flies. “It’s as if you go to Las Vegas, gamble all night, 
get wasted, eat hardly anything, then wander around in 
the desert on a hot day,” Rose quips. And you still live twice 
as long as everyone else. 

What do these studies prove? As usual, Rose doesn’t 
mince words. “I don’t think there is any predefined limit to 
lifespan in flies,” he says with a smile, “or humans.” 

This does not mean that cheating death will be easy for 
us. Rose has identified several hundred genes in fruit flies 
that may be responsible for longevity. But how to discover 
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exactly which genes are most important—so scientists can 
eventually make a drug for humans that imitates their ef- 
fects? In a fruit fly, there's no simple way to do this. 

Here's where Tom Johnson's roundworms could help. In 
his Boulder lab, Johnson has increased the lifespan of his 
creatures about 70 percent. He has done it not through 
mating, but by turning off a single gene he calls Age-1. 
Johnson's roundworms take a normal amount of time to 
reach adulthood; but once there, they linger a lot longer. 

Johnson studies roundworms because their peculiar sex- 
ual traits (they're hermaphrodites) allow him to alter indi- 
vidual genes easily. As early as 1980, he tried to find genes 
that influence aging, with little success. Then a friend at 
another university sent him a batch of roundworms with a 
mutation (the deactivated Age-1 gene) that supposedly 
made them live longer. 

Johnson was skeptical: According to conventional wis- 
dom, no single gene could have such an effect. When the 
graduate student assigned to the project reported that the 
mutants really did live longer, Johnson still didn't believe 
it. He had the student repeat the experiment 14 times to 
see if it was a fluke. It wasn't. 

At first, Johnson assumed that the achievement had no 
relevance to humans. What could be more different from a 
person than a transparent worm a tenth of a millimeter 
long? Then Johnson uncovered clues that the mutant 
roundworms contained high levels of chemical warriors 
called antioxidants. Antioxidants attack free radicals, the 
poisonous byproducts of biochemical reactions such as 
breathing. Free radicals, many biochemists believe, are one 
of the prime cell killers during old age (see diagram below). 


GETTING OLDER, 
CELL BY CELL 


FREE RADICALS 


Just as a car engine generates unwant- 
ed exhaust fumes when it burns fuel, 
your body creates harmful byproducts 
in the process of using energy. Each 
day of your life, your internal organs 
generate around 10 billion "free radi- 
cals"—products of natural processes 
such as breathing and digestion. Like 
tæ rust gnawing at the frame of an old 
Chevy, these molecular marauders will 
attack and damage almost any cell sur- 
face if nothing stops them. When you 
are young, your cells contain the biolog- 
ical equivalent of "rust protectant," bio- 
chemists theorize. But as you age, this 
protection inexplicably fades, and your 
cells are overwhelmed. 


AGEs 


A second theory holds that glucose in 
the body combines with various proteins 
to create tiny lumps of mustard-colored 
goo called Advanced Glycosylation 
Endproducts (AGEs). Scientists theorize 
that AGEs not only harm vital organs 
but also damage DNA, destroying cells' 
ability to maintain themselves. 


Could Age-1 be one of Rose’s “trash” 
genes, a lifespan-limiting gene that ac- 
cumulates steadily in the gene pool as 
it is passed on from generation to gener- 
ation? Suddenly the results of Johnson's 
experiments seemed very relevant. 

Johnson is currently trying to pin 
down the exact location of the Age-1 
gene on the worm’s long strand of DNA. 
Once he does this, researchers will be 
able to clone the gene and find out how 
to block its chemical effects, eventually 
even in humans. But he’s not likely to 
be successful quickly. “It hasn’t been as 
easy as I thought,” he says with a sigh. 
“It’s like searching in a six-foot 
haystack for one straw that is bent 
slightly differently than the others.” 


that I could do when I was 18. 
Which shows you how pathetic 
I was at 18.—George Burns 


рг. do anything now at age 90 


Rose calls it the “Las Vegas ap- 
proach.” Across the country, a large 
number of researchers and startup 
companies are taking on the problem of 
aging by betting not on slot machines, 
but on biochemicals: hormones, en- 
zymes, brain proteins, even aloe vera. 
The jackpot: finding a chemical that 
slows one or more aspects of aging. 

The odds on any one substance are 
long, but the stakes are huge. “If people 
will spend $100 billion a year just to 
make themselves look younger,” says 
Rose, “imagine how much they will pay 
for products that actually make them 
younger.” This undeniable logic has 
iured drug companies and venture cap- 
ital firms into spending millions each 


HOW TO LIVE LONGER 


Hormone or even genetic treatments 
may someday add decades to peo- 
ple's lives, but these therapies aren't 
here now. Here are some surprisingly 
simple steps you can take today to 
boost your odds of living to 100: 

e First, don't smoke. Every cigarette 
you puff robs you of seven minutes of 
life, on average, according to the 
Centers for Disease Control. 

® Drink sparingly, if at all. Alcohol rav- 
ages brain cells. 

e Eat more vegetables and fruits. 
They can slash your risk of cancer as 
much as 50 percent, and contain vita- 
mins that help defend against those 
cell-attacking free radicals. 

e Stay trim. Obesity causes or con- 
tributes to life-shortening ailments. 

* Exercise regularly. A program of 
both cardiovascular and strength ex- 
ercises becomes more, not less, im- 
portant as you grow older. 

* Avoid fatty foods. Fat clogs arteries 
and promotes many cancers. 

If you're already doing these things 
and still aren't satisfied, you may want 
to check out the ultimate longevity 
diet. In Retardation of Aging and 
Disease by Dietary Hestriction, 
Richard Weindruch and Roy Walford 
detail the history of calorie restriction 
experiments in rats, and argue that 
such restrictions should benefit 
humans as well. National Institute of 
Aging officials, however, warn that 
such a diet has not been proven ef- 
fective in humans. These officials 
consider the diet safe if approached 
properly, but add that it is not general- 
ly endorsed by nutritionists.—H.L. 


| with age, explains University of Utah 


immunologist Ray Daynes. Many vac- 
cines do not work for octogenarians; 
morever, a case of pneumonia that 


| would just be a nasty ailment to a 20- 


year-old could mean the end. One 


| guilty party, Daynes and his collabora- 
| tors believe, is a natural hormone 


called DHEA. As humans grow old, 
their DHEA levels decline, apparently 
preventing the immune system from 
getting the instructions needed to com- 
bat illness. 

Over the last three years in his Salt 
Lake City lab, Daynes has proved that 
elderly mice fed DHEA fend off artifi- 
cially implanted cancerous tumors that 
would otherwise kill them. And there 
are no obvious side effects. This spring, 
Daynes and the company he helped 
found, Paradigm Biosciences (also of 
Salt Lake City), began administering 
DHEA to 40 elderly people. 

Could DHEA therapy—if continued 
over extended periods—prolong life? 
That's destined to remain unanswered 
for the time being. Daynes divulges, 
however, that the animals on DHEA 
therapy reach death later and "look far, 
far healthier in their later months" 
than other mice. 

Molecular toxicologist Robert Floyd 
is taking a more direct approach. At 
the Oklahoma Medical Research 
Foundation in Oklahoma City, he is 


| tinkering with PBN, a tiny molecule 


that seems to battle free radicals, just 
as the antioxidants produced by Tom 
Johnson's mutated roundworms do. 
Floyd likens the body to a biochemi- 
cal see-saw: On one side, free radicals 


| pile up by the billions every day; on the 


other side, our defenses weigh in to 


year on treating and preventing age-related diseases. 

In the most publicized experiment to date, doctors inject- 
ed human growth hormone into 21 elderly men who, like 
many older people, were deficient in the substance. The re- 
sults? Like the nursing-home residents in the movie 
“Cocoon,” who are rejuvenated by swimming in a pool filled 
with life-giving alien “pods,” the patients felt more energet- 
ic than they had in years. 

And it wasn’t just psychological: On average, their mus- 
cle mass shot up 9 percent, body fat shrank 14 percent, and 
skin became 7 percent thicker, according to physicians 
from the Milwaukee and North Chicago Veteran’s 
Hospitals who conducted the tests. “I never felt stronger in 
my life,” one patient told reporters. It was the first time 
that a drug had reversed some of the effects of aging in hu- 
mans, even temporarily. 

But in life, as in the movies, good things don’t last forev- 
er: Follow-up studies have found that the measurable im- 
provements vanished rapidly after patients stopped taking 
the hormone. Moreover, some volunteers suffered side ef- 
fects like breast enlargement and carpal-tunnel syndrome, 
a painful inflammation of the wrist. 

While doctors sort out the pros and cons of human 
growth hormone treatments, Utah immunologists are be- 
ginning another hormone experiment that could give 80- 
year-olds the immune systems of people half their age. Like 
so many other parts of the body, the immune system fades 


counteract them. Late in life, our body loses its ability to 
keep the see-saw balanced, and the ride comes to a smash- 
ing end. In gerbils’ brains, PBN apparently traps free radi- 
cals to restore some of this balance, improving short-term 
memory and lessening the likelihood of stroke. 

Researchers at the Oklahoma Medical Research 
Foundation are now testing whether PBN adds to the lifes- 
pan of gerbils. In the meantime, a startup company is com- 
mercializing the drug—initially, at least, for treating brain 
disorders such as Alzheimer’s disease. 

Ultimately, how much difference can PBN or any other 
chemical make? The odds are that no one substance will 
have a significant effect, just as randomly adding one bolt 
to the frame of a jumbo jet probably won't make it last 
longer. But if the bolt happens to hit exactly the right spot, 
it could shore up a weak link. “In spite of the complexity of 
human beings," concludes Richard Cutler, a veteran re- 
searcher at the National Institute on Aging’s Baltimore 
lab, “there may be just a few [chemical processes] that 
govern longevity." 


ntil age 40, Venetian nobleman Luigi Cornaro 
lived a life of culinary excess. But after that, he 
subsided on a mere 14 ounces of food a day. 


Shortly before he died in 1566, at age 102, he pub- 
lished a series of essays explaining his secret: "Not to 
satiate oneself with food is the science of health." 
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If you are middle-aged now, the 
work of Rose, Floyd, and other re- 
searchers is likely to benefit your chil- 
dren or grandchildren. In the short 
run, heeding Cornaro’s advice is more 
likely to help you live longer. 

After centuries of obscurity, the no- 
bleman’s thesis is enjoying a surprising 
renaissance. It began in 1934, when 
two Cornell University nutritionists 
published a small-scale study showing 
that rats that were consistently under- 
fed—but not starved—lived twice as 
long as those allowed to eat as much as 
they wanted. For many years, no one 
bothered to pursue this lead seriously. 
But in the last decade the field has ex- 
ploded, with dozens of studies confirm- 
ing the 1934 report. 


“I can increase both the average and | 


maximum lifespan of my rats by at 
least 40 percent,” declares Richard 
Weindruch, associate director of the ag- 
ing institute at the University of 
Wisconsin and one of the leading ex- 
perts on calorie restriction. He divides 
rats into several groups and feeds the 
groups different amounts of nutrient- 
rich food, from all-you-can-eat to just 
above starvation. The bottom line: No 
matter what the precise composition of 
the rats’ diet, the less they devour, the 
longer they hang around. Better yet, 
their chances of getting cancer plum- 
met. Why these things happen isn't 
well understood. 

“Calorie restriction is the only 
method that has been repeatedly 
shown to increase the maximum life- 
span of mammals,” the 43-year-old pro- 
fessor emphasizes. 

That may be true, but naysayers see 
another side of the experimental coin. 
Perhaps the all-you-can-eat rodents, 
locked in cages with little to do, are 


HOW OLD IS OLD, ANYWAY? 


One day in the early 1980s, Richard 
Sprott received a call.from an aide to an 
influential senator. If the senator took a 
certain hormone, the aide wanted to 
know, would it make him live longer? 

Sprott gave a surprising answer: “We 
have no way of measuring this.” 

“What do you mean?” 

Scientists have no way of determining 
how old someone really is—biologically, 
explained Sprott, who is associate direc- 
tor of the National Institute on Aging. 
Things people usually associate with 
aging—like gray hair or wrinkles—aren't 
good predictors of how long people live. 
So even if someone thinks that taking a 
hormone is making a difference, there's 
no scientitic measurement to back up this 
judgment. 

In a series of conversations and corre- 
spondence that followed with the sena- 
tor's staff, Sprott made a suggestion: Get 
Congress to give the Institute $1 million, 
and Sprott would establish a 10-year 
study to find aging "biomarkers"—traits 
that indicate how long a person is going 
to live. Then, perhaps by the beginning of 
the 21st century, researchers would be 
able to answer the senator's question. 

Five years after it finally began, the 
program has grown into a $4-million-a- 
year effort involving 14 laboratories. 
Working with rodents, scientists are test- 
ing more than a dozen possible biomark- 
ers—everything from the obvious (short- 
term memory) to the obscure (the 
difference between the rates at which 
sense of touch and sensitivity to pain de- 
teriorate). Starting this year, statisticians 
will look for a way to combine several 
measurements into one overall "score." 
Doctors could begin testing the method 
on people by 1998. 


Fifteen years from now, you might go to 
your local hospital and have a battery of 
"longevity" tests performed. Then the 
doctor might say: "Congratulations! Your 
score was 92. That means you'll proba- 
bly live to 115, give or take a few years." 
Or: "I have good news and bad news for 
you. The bad news is that at your current 
rate of aging you probably won't live past 
65. The good news is that there's still 
plenty of time left 
to do something 
about it." 

The success of 
the program would 
raise some omi- | 
nous ques- t4 
tions, however. 222: 
Would insur- 
ance compa- 
nies be able 
to use bio- 
markers to 
deny cover- 
age to indi- 
viduals? And 
what should 
doctors say 
to patients 
who might "ME — x 
not want to cu te 
hear the re- 
sults of the 
tests? To address 
vexing issues like 
these, the National 
Institute on Aging 
is assembling an 
ethics advisory 
panel of scientific, 
medical, and 
health policy ex- 
perts.—H.L. 


YOAV LEVY / PHOTOTAKE 


gorging themselves into early graves—and skewing the re- 
sults. Says the National Institute on Aging's Richard 
Sprott, "The human equivalent would be comparing some- 
one on a diet to someone eating Twinkies all day long." 
Sprott, whose agency funds Weindruch's research, be- 
lieves that the effect is too pronounced to be all wrong. One 
logical way to settle the matter, of course, would be to com- 
pare the eating habits of the caged rats to wild ones. But 
because that's hard to do, Weindruch and others are re- 
peating their tests on monkeys, whose eating habits and 
natural lifespan are closer to those of humans. 
Unfortunately, the verdict won't be in for more than a 
decade. But even if the skeptics are vindicated, it doesn't 
mean the diet has no value. After all, who's to say some 
people aren't eating themselves into early graves as well? 
Rather than wait until researchers have conclusive re- 
sults, many people are venturing out on their own. “Every 
week I get a call from someone who wants to try the [low- 
calorie] diet,” says Weindruch. He himself has not adopted 
a special diet; a veteran of 15 marathons, he burns so many 
calories that he can’t afford to cut his food intake. But his 
graduate-school mentor, Dr. Roy Walford of the University 
of California at Los Angeles, has become a human low-cal 
guinea pig. The 69-year-old physician and gerontologist re- 
cently emerged from Biosphere 2, where he and his seven 
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cohabitants followed a low-calorie diet he designed. The 
Biospherians lost a lot of weight during their two-year stint 
in the giant greenhouse, but it’s impossible to tell whether 
any of them will live longer because of their altered eating 
habits. 

Michael Rose, not surprisingly, favors a grander ap- 
proach, which he calls the Methu’selah project. First, he 
says, researchers should repeat his selective breeding ex- 
periment on mice—animals that are biochemically similar 
to humans. The next goal of the project would be to pin 
down the genes responsible for longevity. Finally, Methu’se- 
lah would design drugs that recreate the effects of these 
genes in humans. “Every year we delay this project is an- 
other year people are going to die sooner,” Rose says. 

More cautious researchers note that it took nature mil- 
lions of years to create people—and the things that kill us. In 
hoping we can start reversing the process within decades, 
Rose and other optimists may be underestimating nature. 

For that matter, even if Rose or Johnson do come up with 
a pill that, in £heory, lets thirtysomethings live to be one- 
hundred-thirtysomethings, in practice, it will still be a cen- 
tury before anyone knows for sure. 

In the meantime, there's at least one prudent thing to do: 
Eat more vegetables. Like Tom Johnson's roundworms, 
they're full of antioxidants. 


TAURUS PUT AMERICAS DRIVERS FIRST. 
AND THEY RETURNED THE FAVOR. 


FORD TAURUS 
AMERICAS 
BEST-SELLING CAR. 


It’s a perfect relationship. 

Ford keeps on working to make 
sure Taurus is sleek, refined, 
comfortable and safe. 

In return, drivers have made it 
the number one selling car in 
the country." 

In the 1994 Taurus, you'll see 
solid proof that Ford knows what 
drivers look for. 


It is as beautiful as ever, inside 
and out. Its ride is smooth and 
quiet, its body corrosion resistant. 
And now, its list of amenities is 
even longer. 


And because safety matters more 


than ever, 
dual air 
bags"" are 
standard and 
ABS available on every Taurus. 
And speaking of security... 
for 1994 every Ford car comes 
with our Roadside Assistance 
Program*"* Help is only a toll-free 
call away should you and your 


family need a tire changed, lock- 
out assistance or a fuel delivery. 
Its just one more example of how 
much we care. 


° Based оп 1993 MYTD manufacturer's reported retail 
deliveries. 


** Driver and right front passenger supplemental restraint 


system. Always wear your safety belt. 


*** 3 years/36,000 miles. See dealer for details. 


HAVE YOU DRIVEN 
A yom LATELY? 


A query, if we may. - 

How do you get a vision that’s in your 
head onto a piece of film not much larger 
than your average postage stamp? 

No, this 1s not a trick question. 


It's what photographers 


challenge themselves with 
day and night. In this case: 
day. Barely. 
You see, pro photographer 
Roger Ressmeyer knew the 
$2.25 wih p. SYP WAS setting and lighting 


ers 3D. МО. conditions were changing 
Sensor Balanced 


Fill Flash. Aso rapidly. He knew the wind- 


has lowi Rear 


Sync, Red Eye surfer was moving erratically. 


ЕР Flash Sync 
up to 140000. He knew he only had ап 
instant, or less, to get it. He knew it was 
almost impossible. 

He knew, however, that he had 
the new Nikon N90. A camera 
designed to let you walk away 
with shots from situations you 
would ordinarily walk away from. - 

The Nikon N90 has Advanced 
8-segment Matrix Metering, with 


powerful software which analyzes 
See the new N90 ar 
authorized Nikon ©XPOSUTE 


Dealers wherever 


you see this symbol. accurately even in difficult 


For more info on 

the new Nikon N90, 4: : ' " ONT m 
and the exclusive Light situations. Instances 
Nikon MasterCard, : 

call 1-800-NIKON-35. when you have no time to 


= Мына think, let alone meter. With 


our new D-type AF Nikkor lenses, which 


instantly and 


actually incorporate subject distance 
information into the exposure, Matrix 
Metering moves into a new dimension. 
Quite literally. It becomes 3D 
Matrix Metering. 

The N90 even knows when 
you've recomposed. It compares 


the lighting patterns from your 


original composition to those 
in your new one. That way, 
what you see will be perfectly 
exposed on film. Ask Roger. 
Imagine the same technology 
in flash photography. By way of 
the world’s only 5-segment TTL 
flash sensor, the Nikon N90 used 


"Item 
та» 


Its designed to make 


the most of an invaluable 


piece of equipment you 
already have. 


{Th 


e Nikon N90 System.} 


LS 
A s. 


ал” 


You would imagine that shooting a moving windsurfer at dusk from а rocking boat would be sheer 
hell. But with the N90* innovative 3D Matrix Metering, CAM 246 Wide-Area Autofocus, Multi- 
Sensor ТТІ, Flash with the new SB-25 Speedlight, апа a 35-70тт f/2.8 D-type AF Nikkor lens, 
Roger Ressmever made the experience pure paradise. Then again, he was shooting in Hawaii. 


with our SB-25 Speedlight can perform 
Matrix-like analysis of the scene with 
Monitor Pre-Flash for ideal flash output. 
So you can get shots you would never 
have dreamed of trying before. A severely 
backlit portrait. A bride in white, running 
through a shower of rice as the sun sets. 
The Nikon 3905 new advanced CAM 
246 Autofocus Detection System focuses 
accurately in an instant. It has a Wide-Area 
Focus Detection Sensor that’s nearly 20% 


of the frame width, for more | 


creative composition, even if 


With an &-segment 
ambient Matrix 
Meter, remarkably 


moving. Like a windsurfer at powerful Nikon soft- 


the subject is off center or 
20 knots for instance. world t first five 

And what's more, with the 
Nikon Data Link System, you 
can connect the new Nikon 
N90 to a Sharp® Electronic 
Organizer, so you can control the camera 


world’s first five- 
segment TTL flash 
sensor, the N9Q™ 
provides you with 
an unprecedented 
degree of control. 


remotely and customize operations for 
the way you like to shoot. 

Yet another accessory with creative 
features is the MF-26 Multi-Control Back. 
With it you can auto-bracket ambient 
exposure, and auto-bracket flash output, 
among other things, So that you can rest 
assured you've got the shot. 


Combined with this шше | 
Nikon 


new technology there тл 
is a solid connection to FFE Pictures: 
Nikon's past. Our timeless F-bayonet 
mount accepts nearly 80 Nikkor lenses. 
Including our new D-type AF Nikkors 
and high-speed AF-I Nikkors. 

Of course there's one thing 
this camera can’t give you. The 
vision inside your head. The idea 
that sparks a feeling. The thought 
that provokes an inquiry. The 
brainchild that makes someone 
say "man, what a picture? 

That's up to you. Question is, 
which photographic tool are 
you going to choose to turn that 
vision into reality? 


©/993 Nikon Inc. Nikon Data Link Svstem available mid 93 
Sharp® is a registered trademark of Sharp Electronics Corp. 


| nless you've been off the 


planet lately, you've probably | 
| able creatures, he reports, the days of a digital 


noticed that information and 

entertainment media are 

rapidly going digital. The 

new media are usable by PCs 

because, like computers, 

these media store informa- 
tion digitally. Our annual electronics sec- 
tion focuses on this wholesale shift from the 
| pre-digital, or analog, age to a world repre- 
sented by bits and bytes. 

Nowhere is the digital upheaval more 
visible than on the big screen. Real-world 
Wizards of Oz are creating new varieties of 
illusion with digital effects. We asked long- 
time POPULAR SCIENCE contributing writer 
Peter Britton to report on a Hollywood that 
is now more Silicon Valley than Tinsel Town. 

In “The Wow Factor,” he describes the cre- 
| 


ation of computer-made dinosaurs in Jurassic 
Park. With the advent of these utterly believ- 


Emerald City aren't far behind. 
In his essay, “Swept Away by the Digital 


Age,” veteran journalist Robin Nelson 


takes a step back and explains how living 
in a digital age changes everything. Yet, as 
new as this world is, it is a natural progres- 
sion from where we've been, Nelson says. 
Massive amounts of digital data create a 
fresh problem: How does industry efficient- 
ly store and transmit all the megabytes? In 
“The Big Squeeze,” electronics expert Ron 
Goldberg explains how digital compression 
works. The resulting crunched videos could 
soon be coming to your home entertain- 
ment center by disc, cable, wire, and satel- 
lite. Ever get the feeling we're not in | 
Kansas anymore?—Michael Antonoff 


First the silents. Then the talkies. 


Now, the digitals. 


BY PETER BRITTON | 


omeday soon,” says Scott 
Billups, “it will be possible to 
make entire feature movies in 
one large room. 

“With CGI [computer-gen- 
erated imagery] power, you 
could scan in 3-D digital, blue- 
screen your actors, drop in a 

matte painted background, morph a bit 
here and there, and do your rendering and 


| digital compositing all іп one room. People 
| would swear the film was а bona fide big 


Hollywood production." 

As director of digital production (a new 
screen credit) for The Fantastic Four, 
Billups is moving rapidly in that direction. 
His job: to create 157 digital special ef- 
fects—about eight minutes' worth—for this 
live-action film based on the 1960s Marvel 
Comics characters. 

Clearly, Billups and some other direc- 
tors, producers, and studios are edging 
closer to what all of filmdom is eyeing with 
amazement, apprehension, and, well, 
avarice: the dawning of the digital age of 
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film and the advent of the full-length live- 
action major motion picture produced with- 
in the confines of one room. 

The first such single-roomer may be the 
upcoming Gotterdammerung (“The 
Twilight of the Gods”). For that film, Billups 
is using his $50,000 Silicon Graphics Iris 
computer to reconstruct electronically the 
inner sanctum of Hitler’s 1934 chancellery. 
While the filmmakers have access to Albert 
Speer's architectural plans, only one black- 
and-white photograph of Hitler’s finished 
office survives. But with software programs 
such as Photoshop and Electric Image, 
Billups and a crew of freelance artists and 
CGI whizzes have been able to fill in the 
blanks—color, texture, perspective, and so 
on. “Digital sound,” he says, “such as the 
clink of boots on marble, will help make it 
as real as real.” 

Sometime next year, a string of stars will 
visit a big sky-blue room in Los Angeles to 
contribute their performances. Later, they 
will be placed in a digital “environ- 
ment"'—which can include images from 


ТЕЗІ. 


anywhere, including the computer. Billups 
and his crew will combine all the elements 
to create grand illusion in the Hollywood 
tradition. The digital images will then be 
transferred to film at a lab in New York, 
and the film will be complete by the end of 
1994. 

“Digital gives us ап unlimited power to 
previsualize entire scenes, composite, re- 
move wires, tweak color and sound, even 
create new characters,” says Billups. “АП 
this is just what directors want: total con- 
trol. We may even have 'vactors—virtual 
actors—and 'synthesbians'... And, most dra- 
matically, the director can give the audience 
the special effects it wants—something to- 
tally new that they've never seen before." 


cott Billups and others in the film in- 
dustry are exploring the digital realm 
with the fervor of paleontologists on 
B the dig of the century. Indeed, many 
see this as the third epoch in filmmaking: 
After silent movies and talkies, welcome to 
the digitals. 
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An early view of the digital world came 
in 1992. Caught in a diseased mainframe 
toward the end of The Lawnmower Man, 
the digitally transmogrified protagonist 
Jobe Smith roars, “This universe is mine! I 
am God here!” Jobe is speaking both of and 
from his world of virtual reality. [For an 
overview of this concept, see “Living In A 
Virtual World,” June]. His image is based 
on actor Jeff Fahey, who appears unaltered 
by digital effects elsewhere in the film. But 
the fractious voice could just as well be his 
digital soul hectoring Hollywood to wake 
up and smell the coffee: The universe of il- 
lusion now belongs to digital technology. 

Recall the most impressive special effects 
(SFX) you've seen on film in the last 
decade, the kind that cause audiences to 
gasp, that elicit a collective Wow! Chances 
are, they were digital, all or in part. 

Several such images leap to mind: the 
morphing animals in Willow, the computer 
innards of Tron, the watery pseudopod in 
The Abyss, the morphing liquid- metal-and- 
linoleum-man sequences in Terminator 2, 
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“opecial effects is 


nightmare in The Lawnmower Man. And, 
from ТУ, the land of many more morphs: 


Michael Jackson's “Black or White" video | 


and the cube-headed shaver commercial. 
Last season's TV series “Young Indiana 
Jones" (George Lucas, the director of Star 
Wars, was executive producer) used com- 
| puters to clone extras by a factor of ten and 
to drop actors into exotic locales. 

One could go on and on—and Hollywood 
will. Given that most of the ten highest- 
grossing movies of all time feature power- 
ful special effects, it's safe to assume that 
studio heads will be counting on CGI for 
their future hits. 

This is the year of the digital block- 
buster. Cliffhanger, for example, relied on 
digital technology to solve the traditional 
problem of wire removal—that is, erasing 
the wires that keep actors from falling. The 
technology was also used to eliminate dirt, 
people, vapor trails, lines, and shadows. 

Boss Films did the effects for Cliffhanger 
using an IBM PVS, a super-computer de- 
signed for high-speed rendering and visu- 
alization of digital images. The result: 
Sylvester Stallone appears to scale sheer 
cliffs like a champion. Cliffhanger also ben- 
efited from the technology’s ability to 
sharpen and brighten the Alps, and to 
"matte" and "composite" them (combine 
| them with other images). 

Many scenes in Coneheads, another sum- 
mer film, were digitally retouched so that 

—— — — — — seams between cone 
| and neck wouldn't show 
---- | up on the big screen. In 
oj Ж Rising Sun, two charac- 
| EX | ters’ heads are digitally 
switched on a monitor 
to show how easy it is to 
alter film evidence with 
| digital technology. In 
The Line Of Fire also 
includes a great digital 
effect: Looking at an old 
photo of the Kennedy 
assassination, the hero 
(Clint Eastwood) sees 
| himself running along- 


Somewhere you ve 
never been or 
Something you ve 


never seen.” 


DRAWINGS ON COMPUTER | 


SCREENS (ABOVE) ARE 


DIGITALLY RENDERED TO 


FILL OUT THE CAST OF 


JURASSIC PARK. 


the dissembling body and virtual-reality 


side JFK's limo as a Secret Service agent 
young enough to seem just off the trail 
from “Rawhide.” 

“Special effects,” says Kathleen B. Early, 
director of multimedia alliances at IBM in 
White Plains, N.Y., “is somewhere you’ve 
never been or something you've never 
seen." 

That definition certainly applies to 
Jurassic Park. Until last June, moviegoers 
had never encountered dinosaurs that 
looked so alive. Bringing them to life re- 
quired the combined efforts of award-win- 
ning model maker Stan Winston (Aliens, 
Terminator 2) and the roughly 200 artists 
and technicians at Stan Winston Studios 
and George Lucas's Industrial Light and 
Magic (ILM) in San Rafael, Calif. ILM 
spent months manipulating pixels trapped 
in software in Silicon Graphics and 
Macintosh computers. 

These digital-age tools gave the 
Jurassic Park dinosaurs—from the 
Brachiosaurus to the Velociraptor—the or- 
ganic appearance and fluidity of movement 
of living, communicating creatures. As 
Winston puts it, "We've created dinosaurs 
with an attitude." 

Jurassic Park takes the intermingling of 
live and animated characters, as in Who 
Killed Roger Rabbit?, a big step further by 
replacing the cartoons with computer-gen- 
erated images. Early in the film, when a gi- 
raffe-like Brachiosaurus is seen nibbling a 
tree top, it's impossible to tell what's real 
and what's illusion. In fact, the makers of 
Jurassic Park used a crane to tug the 
branches of a real tree. They then digitally | 
removed the crane and replaced it with the 
digital dinosaur that appeared to be doing 
the tugging. 

The precursors of these movie dinosaurs 
were, of course, guys in rubber suits and 
the cloth, rubber, and wire models of such 
special-effects artists as Willis O’Brien and 
Ray Harryhausen. But the difference is as- 
tonishing: Today's digital T. rex seems as 
alive as Jeff Goldblum or Laura Dern. 

One scene in Jurassic Park—when a 
pair of seven-foot-high Velociraptors stalk 
two kids in a large kitchen—encompasses 
the passage of technology from the mecha- 
nized, optical, and chemical age to the digi- 
tal. First, we see a Raptor close up: an ani- 
matronic head. When one of the beasts 
chases the kids, its actually a man in a 


2| rubber suit. But when it hops on and off 


the table, it's that new breed: the fully digi- 
tal creature. 

^We also had another animal with full- 
movement robotic animatronics from head 
to toe to tail,” says Winston. "The Т. rex 
was—sorry, he no longer exists—a hy- 
draulically operated, 40-foot-long, 9,000- 
pound character." For scenes involving that | 
"character" puppeteers moved around a | 
miniature T. rex; those movements were 
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then translated to those of the larger model 
via linear potentiometers through a com- 
puter board. Still, sustained motion using 
Winston's T. rex model was impossible. 


fects supervisor at ILM and the force 
behind the effects in such films as The 
Abyss and Terminator 2. I spoke to 
Muren at the most recent ShowBiz Expo in 


| that, he turned to 8- and 16mm movies. 


Muren that special effects, in the tradition- 
al sense, had reached a threshold. So he 
took off for a year and focused on comput- 
ers. "It was the most amazing thing I’ve ev- 
er done," he says. "I bought a Macintosh to 
study the computer/music relationship in 
MIDI [musical instrument digital inter- 
face]. I got an early version of Photoshop 
software. I also bought a Microtek flatbed 
color scanner and took it apart in my 
house. No one could relate its resolution to 
the movie industry; most said it wasn't 
high enough. But I knew the input and out- 
put scans to and from the digital world 
were good enough." 

During this period, Muren experienced 
what he calls a “Eureka!” moment. “I un- 
derstood the whole thing: what pixels real- 
ly mean, what you can do with color space, 
the difference between eight and twelve 
bits, between log and linear. In ten seconds, 
I realized that I could understand the digi- 
tal domain—and that it was there to be 
used. 

“Then we did The Abyss and the much 
tougher Terminator 2—with all fingers 
crossed. They showed where digital tech- 
nology could go. Then Death Becomes Her 
and Jurassic Park came along, with the 
need for characters no one had ever seen.” 

Although much of what ILM does is un- 
der wraps, Muren and his colleague Mark 
Dippe discussed some of the technology in- 
volved in putting dinosaurs on screen. The 


some time: a full array of Silicon Graphics 
computers—from Indigo and Iris to the 
Reality Engine—and a few Macs for paint 
work. The ILM workshop has more than 
200 gigabytes of on-line hard disk memory 


| 
| B 


Los Angeles. An SFX prodigy, he was six || 
when he started shooting dinosaurs and | 
space ships with а still camera. Soon after || 


hardware they used has been in place for | 


nter Dennis Muren, senior visual ef- | тей шымен ы 


About five years ago, it occurred to | 


available. All the computers are networked; 
when one machine has a big job, it can ask 
one of the other 140 CPUs for help. Among 
the software are customized versions of off- 
the-shelf applications: Softimage for anima- 
tion, Alias for modeling, Renderman for 
rendering, Colorburst for color work. 

What's the origin of Jurassic Park's well- 
publicized galloping Gallimimi? “They are | 
totally digital,” says Muren. “We made а 
sculpture that served as a reference for the 
animator who sculpted it on Softimage. As | 
for the Raptors, we took Stan’s robotic. 
Raptor and digitized 30 percent of it in the 
Cyberware digitizing scanner. The rest of 
the animal was done by hand in the com- 
puter with an animator or model maker 
tweaking relevant data." 

Muren notes that the computer graphics 
often rely on optical tricks: “You think 
you're seeing detail, but you're not." More 
surprisingly, he adds, “We didn't know as 
late as December 1992 that we could even 
use digital technology for the dinosaurs." 

Dippe, co-supervisor of visual effects, pro- 
vides further details about the creation of 
digital action. ^In digitally sculpting on a 
computer,” he says, “you push points around 
instead of clay. In 3-D, you build a surface, | 
adding or subtracting points. The process 15 
to build the bones and then stretch skin 
around them. As you move them around in 
the computer, pieces of skin flow [in] associ- 
ation with movement of bones or joints. 
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COMPOSITE OF IMAGES 


(TOP ROW) APPEARS TO 


SHOW PAUL NEWMAN 


DANGLING FROM A HIGH 


WINDOW IN THE FILM, 


THE HUDSUCKER PROXY. 


NOT FEELING ONESELF, 


ACTRESS/MODEL IMAN 


MORPHS INTO THE 


SPITTING IMAGE OF 


CAPTAIN JAMES T. KIRK 


IN STAR TREK VI. 


BRACHIOSAURUS IN 


JURASSIC PARK 


STANDS WHERE A 


BRANCH-TUGGING 


CRANE HAD BEEN. 


| 
| 
| 


cle effectors. When the Т. rex stomps on the 

ground and the muscle should jiggle, you 

simply jiggle a muscle effector. Or turn on 
| the bulging element when you want a mus- 
cle to bulge. Or distort and stretch skin. 
This is ILM’s custom-made software, and 
| well use it again.” 

By the time director Steven Spielberg 
was ready to shoot 
the movie's violent 
climax, the comput- 
E er-generated di- 
© nosaurs were so re- 
EF alistic that he 
“ЛЛК changed the ending. 


9,000-pound  hy- 
draulic Т. rex. 
Instead, Spielberg 
opted for the digital- 
ly created beasts, 
and Jurassic Park 
became a bellwether 


film. "It was risky," 
says Muren. “We 
could have gone the safe way, which we'd 
done, or take the digital approach. The re- 
sult is almost 6.5 minutes of on-screen time 
of digital characters never before seen." 
While launching the movie, Universal 
Studios also introduced its new sound sys- 
tem, Digital Theater Systems (DTS). With 
DTS, sound is contained on a CD-ROM 
disc, not just on the 35mm film itself. As 
many as six tracks of crisp, thunderous 


John Williams score and a variety of 


dinosaur snorts (frequency response: 20 
hertz to 20 kilohertz) are precisely cued to 
the CD player by a digital time code 
| printed on the film. A traditional analog 
soundtrack is programmed to cut in should 
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^We don't sculpt the muscles," he adds. 
“But we did write a very important piece of | 
software called ‘enveloping’ that uses mus- | 


The original ending | 
featured the clumsy 


for the future of 


DTS cut out. ЖШ 
The combina- Mite 
tion of digital ES 
imaging and | 
digital sound is 
so convincing 
and so terrify- Ë 5 
ing that Juras- Ж Ж 
sc Park has = 

been put off limits to many children. 

Indeed, not much is safe in the fast-mor- 
phing world of digital film. Monster model- 
ers could die out as a result of competition 
from digital sculptors. But Winston, for 
one, sees a positive trend: “Digital graphic 
imaging is an enormous field that’s ex- 
panding like wildfire. I knew I had to get 
more deeply into digital.” 

And he did just that. At this point, IBM 
enters the picture. Last spring, the com- 
puter giant announced a four-way partner- 
ship involving Winston, award-winning 
film director James Cameron (Terminator 
2), and former ILM vice president Scott 
Ross. The new company, called Digital 
Domain, has a clear mission: to make SFX 
that will thrill audiences—and to push the 
envelope of digital technology. Says 
Winston, “Film, multimedia, rides: If you 
can imagine it, we're going to do it." 

Scott Ross goes a step further: "Digital 
Domain is interested in bringing together 
people from the design, defense, and scien- 
tific imaging fields as well as the tradition- 
al film and broadcast television CGI areas. 
A lot of this comes down to computer speed, 
capacity, cost, and software refinement." 

Today, nothing seems out of bounds. *We 
may even see," says Ross, “a film starring 
Arnold Schwarzenegger and the digitally 
recreated synthesbian version of Marilyn 
Monroe." 

George Lucas maintains that digital 
technology will ultimately strengthen film- 
makers' ability to tell stories—"especially 
the ones that are easy to write but hard to 


film, like those involving di- 
nosaurs." The technology “is al- 
so about doing period action 
dramas for less money. In one 
sense, if you can cut costs, you 
can tell more stories." 


ong ago (well, four years 
ago) and far away from B 
Hollywood (out on Long 
Island), Bran Ferren re- | 
|garded his luncheon lobster 
with great intensity. At 1.5 
pounds, the lobster was of aver- 
age size, and its claws exhibit- 
ed no remarkable traits to the 
naked eye. But this claw would 
go down, however quietly, in 
cinematic history. As film fu- 
turist Ferren scrutinized it, he thought: 
Yes! This claw just might serve as the 
crevasse-riddled terrain of a hostile planet. 

Back in his East Hampton laboratory, 
| Ferren rinsed the claw and placed it under 
his Zeiss Digital Scanning Electron 
Microscope. As he saw it, the rough surface 
would do nicely with some manipulation: a | 
thin sheen of gold plating to make the sur- | 
face electrically conductive, and magnifica- 
tion at 10 to 1,000 times. 

The claw was subsequently rendered as 
a digital image 4,000 by 4,000 pixels rich, 
put into a Sun workstation, color and gam- 
ma corrected, and written into Star Trek V. 
The result: a tiny portion of lobster claw be- 
came 2.7 seconds worth of the planet. 
Shaka-Ri's surface as seen by Captain Kirk 
during a reconnaissance mission, stardate 
8545.1. 

Ferren, now senior vice president of cre- 
ative technology for Walt Disney 
Imagineering, sees limits to digital special 
effects. “Jurassic Park may well be the 
next level of effects technology. But Stanley 
Kubrick's 2001 is still the best outer-space | 


3 
` 


movie ever made.... The visuals were bet- | 


ter made, and served the story better than 
those in any other film I can name. For me, 
he’s the director who has had the most re- 
markable contribution to advancing the art 
of cinematic story telling and technology.” 
After the dust of digital revolution has 
cleared, however, most of Hollywood's tradi- 


tional tricks and processes will be left on the 
cutting room floor. The way films are 
planned, shot, edited, composited, and 
shown to an increasingly discerning public 
will fall to those who handle pixels best. 


Already, a crowd of lean and hungry pixel | 


pickers are primed to put their CGI skills to 
work. What does getting started entail? “All 
you need is about a million dollars,” says 
David Brown, president of Blue Sky 
Productions, a prize-winning computer-gen- 
erated animation company in Ossining, 
N.Y. “Start with a $48,000 Silicon Graphics 


Iris Extreme setup and some $47,000. 
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Softimage software; create a network of PICKING ITSELF OFF THE 


other computers and software; add a staff of | 
CGI artists and programmers." 

Veteran filmmakers, meanwhile, will 
have access to tools that were unavailable 
until recently. George Lucas is planning 
another Star Wars trilogy; does that mean 
the droids will be digitally created this 
time? “Yoda maybe, but not the droids,” he 


says. (Yoda was performed by puppeteer| THE MURDEROUS VILLAIN 
| Frank Oz.) Asked whether filmmakers will 


eventually eliminate actors and replace 
them with automated images, Lucas ad- 
mits it's possible, but points out that a cru- 
cial element would be missing: "the quirki- 
ness" that only a human being can bring to 
a role. 

Micheal J. McAlister, visual effects su- 
pervisor of ILM and author of The 
Language of Visual Effects (Lone Eagle 
Publishing), says, “What’s missing today is 
computer people who are also filmmakers. 
The next generation will belong to the per- 
son who wants to make movies but also 
studies computers. Digital technology will 
reach from previsualizing scenes to SFX to 
restoring old films—and much more.” 

While all this is taking shape, SFX pio- 
neer Douglas Trumbull (2001: A Space 
Odyssey, Е.Т!) is sequestered in a rural 
nook of western Massachusetts. He recent- 


| ly showed a visitor through his own digital 


world, where he's creating ride-film experi- 
ences for special venues such as theme 
parks and hotels. At one point, he stopped 
at a pen-and-ink storyboard tacked to a 
wall. It was an outline, he explained, for a 
digital work-in-progress: three action-the- 
ater “entertainments” for the Luxor Hotel 
in Las Vegas, where audiences will move 
and sway as they are immersed in a world 
of images. To Trumball, this represents the 
future of entertainment: intensely interac- 
tive film experiences and simulated rides. 

^Movies," Trumbull says with utter con- 
viction, “are dinosaurs." 

Watch out. There's a bunch of Raptors 
out there who would disagree. Ш5 
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FLOOR, CHECKERBOARD 


SQUARE MORPHS INTO 


OF TERMINATOR 2. 


The new era of digital media 
is both exotic and familiar. 
Should we cheer, yawn, 


or brace the levees? 


SWEPT 
AWAY 


BY THE 
ж 


а” 


Imost 30 years after the 

Picture Phone drew oohs 

and aahs at the New York 

World's Fair, we've finally 

figured out how to make 

“the future” work. To 

A G E | , launch talking faces down 

E. a 19th century conduit 

called a phone line just wasn't practical un- 
til we learned to lighten the load. 

| American Telephone & Telegraph Corp.'s 

color, motion *VideoPhone" telephone has 

been on the market for about a year now. (A 

BY ROBIN NELSON similar though incompatible device is also 

sold by archrival MCI Communications.) 

Even at under $1,000, AT&T says thou- 

sands of customers have already bought 

one. The product has drawbacks: Its screen | 

measures only 3.3 inches, the picture's reso- 

lution is coarse, and the motion quality is 

jumpy at best. Still, the VideoPhone is an- 

other visual miracle falling into line in the 

inexorable march of technology—along with 

devices like the Picasso still-image tele- 

phone, the Kodak Photo CD, the 3DO Inter- 

active Multiplayer, the new Video CD for- 


DIGITAL 
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mat, and the assortment of boards that let 
personal computer users capture and digi- 
tize snippets of video. Far more significant 
than the ultimate market performance of 
any of these descendants of the analog age 
is the simple message of the new medium: 
digital compression. 

Using sophisticated technology to pack 
vast amounts of visual information into an 
electronic package that can be distributed 
via today’s public telephone networks and 
decoded by receiving equipment, digital 
compression is the greatest thing to happen 


the fluid motion seen on a television screen. 

Transmitting video today takes only 
about 3 percent of the bandwidth that was 
required 10 years ago. Applied another way, 
compression techniques will make it possi- 
ble for a one-hour video program to be sent 
over high-bandwidth cable in under five 
seconds, so long as the receiver has some 
means of storing and processing it. Coupled 
with massive fiber-optic cable networks 
now being assembled by telephone utilities 
in most industrial nations, this kind of tech- 
nology will spell the dawn of such digital 
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delights as being able to read on-screen a 
multimedia newspaper created according to 
the most personal of interests. 

We must begin now to deal with this 
cresting, irresistible wave of digital media, 
one that comprises the most powerful vision 
of communication ever known on Earth. It is 
a vision in which the bulk of all significant 
knowledge and recordable events will be in- 
evitably recast into discrete, computer-nego- 


| to copper wire since Alexander Graham 
| Bell. [See “The Big Squeeze” in this issue. | 
| By scanning and processing only significant 
| changes in each successive video frame, dig- 
| ital compression eliminates more than 99 
| percent of the millions of bits of video infor- 
mation that would be required to display 
video frames conventionally. The propri- 
etary compression scheme of a San Jose, 
Calif., company, Compression Labs, enables 


the AT&T VideoPhone to operate over nor- 
mal phone lines at up to 10 frames per sec- 
ond—a rate that yields about 30 percent of 


tiable pulses. Will it build us a better world? 
Or will it merely clog the public distribution 
channels with more “info-tainment” options 
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is a disk just а 
quantum leap in the 
player-piano 
resolution attained 
by replacing 
the paper 
roll? 


| than an individual can cope with? In decid- 
ing what to watch on a 500-channel cable 


TV system like the ones about to be tested 
in some areas, for instance, it will take more 
than an hour to "tune through," spending 
just five seconds viewing each. Imagine sit- 
ting on the remote by mistake and misplac- 
ing the channel you were watching. 

Few adults would have been capable of 
predicting that they would live to see a “dig- 
ital world" or enjoy a "digital lifestyle." We 
may sense that we are immersed in a mixed 
and changing electronic environment, but 
what difference does it make that our 
^analog" telephone may connect us to a dig- 
ital switching center, or that the output 
from a digital compact disc 1s converted to 
analog voltage to address our stereo sys- 
tems? Only this: that our capacity to com- 
prehend both the basic structure and poten- 
tial impact of digital systems from now on 
can make a big difference in how well we 


| function as consumers, as parents, and as 
citizens. Advocates and opponents of vari- 


= ous technologies are already seeking 
= to influence public policy. Ultimately, 
| voters and taxpayers must decide 


5-2 =] which technologies, if any, get funded 


by government. 

| Yet, as most often encountered to- 
221 day, the term "digital" is no more 

. ^| than a promotional buzzword, regu- 


SN ғ larly misapplied and misunderstood 


in a marketplace where an accelerat- 
ed rate of change works against 
mass comprehension. The usual im- 
plication is that anything with digi- 
tal properties automatically offers 
| some kind of superior quality, partic- 
| ularly when applied to electronic de- 
vices in which older analog compo- 
, nents are being overrun by smarter, 
| faster, cheaper digital parts. 

| This is not exactly true. In fact, 


| more to do with digital-to-analog 


ıJ conversion circuitry which produces | 


the requisite "clean" continuous volt- 
age to illuminate video screens or drive au- 


| dio speakers, than with the device's purely 


digital properties. By definition, an analog 
process produces an exact duplicate or mod- 
el of an original source. In the real world, 
inevitable anomalies introduced by the pro- 
cess itself are generally known as distor- 


tion. Since even our brains and sensory 
mechanisms cannot process a pure analog 
signal [see the related story, “Тһе Sense Of | 


Reality"], however, we have always been 
ready to accept compromises. Digital tech- 
nology is the ultimate compromise, for at 
the heart of any digital system are the 
mathematics of sampling and averaging. 
Dynamic values (pressure, temperature, 
frequency, and so on) can be sampled over a 


| discrete slice of time—and then averaged. 
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what we often perceive as better | 
| quality in an electronic device has | 


| 


Visual properties like color or brightness 
are sampled over a discrete area—the coun- 
terpart to each “pixel” dot of a video screen, 
for example—and then averaged. 

And—guess what?—averaging equates 
with compression. Infinitely detailed input, 
based on an infinitesimal sampling inter- 
val, is traded off for the averaged sample 
—which is, literally, a statistical model 
—that enables digital processing to get into 
the act. Once that happens, the device can 
be easily programmed to identify and ig- 
nore the aberrant values representing dis- 
tortion. Then, as technology continues to 
gain via faster microprocessors, denser 
storage media, cheaper memory chips, bet- 
ter software algorithms, and so on, what is 
often termed —and priced in the market- 
place as—"digital innovation" is merely an 
increase in the resolution (sampling rate) of 
a given system or process to the point 
where its output more nearly approaches 
an analog. 


eal innovation does occur as new ap- 
plications unfold. Once information 
in any given original form—model- 
ing data, text, graphics, sound, ani- 
mation, still and motion pictures—is con- 
verted into a set of binary digits, computers 
can manage it, package it, compress it, 
store it, replicate it, analyze it, slice it, dice 
it, and deliver it or express it in ways that 
no one ever dreamed of before. The follow- 
ing example illustrates the potential 
breadth of digital technology, as well as the 
distinction between system-dependent reso- 
lution and digital process. 

Suppose I spend $200 for a compact disc 
player but then discover I don't like the way 
my favorite piano concertos sound on it: I 
now have the option to spend some $20,000 
more for a Yamaha Disklavier grand piano 
and listen to the same performances via its 
integrated digital disk player. Instead of 
sampling the piano's audio output spectrum 
in a studio or concert hall, as does the CD 
recording, the piano's subsystem accepts 
digitized mechanical inputs from a live pi- 
anist—specifically, finger and foot pres- 
sures on keyboard and pedals, respectively. 
And, instead of converting them into analog 
voltage to drive audio speakers, it recon- 
verts them into electromechanical forces 
that can play the instrument through inter- 
nal linkages. 

Both artists and devotees say that the 
system's fidelity to original, individual per- 
formances is staggering—down to the last 
nuance—and Yamaha's competitors have 
jumped in to develop their own versions. 
But is this really a new application? Or is it 
just a quantum leap in player-piano resolu- 
tion accomplished by replacing the clumsy, 
perforated paper roll of 80 years ago, which 
couldn't capture the precise velocity, force, 
and duration of a virtuoso pianist's strokes 


_ Yes. Iwas going to 
that dinosaur movie, 
but Id much rather 
watch avideo about 
your 100000-mile test 


In a recent independent test, the Oldsmobile Eigbty Eigbt LSS was driven 100,000 miles against Acura 


Legend L and Lexus ES 300. Howd the Oldsmobile do? Well, it must have done pretty well—or we wouldn't 
be doing this ad. For more information, call toll-free 1-800-LSS-1235. And we'll send you a free video. 
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HE SENSE UF REALITY JS | 
It is worth remembering that digital sys- as well as motion picture film run bya distinct — audiophiles contend 
tems and microprocessors couldn'tin- projection lens at 24 frames per sec- pure sound of live 
tervene into media at all, and would be оло, and found them anything but un- mem. performonce at the rate of 
totally incapable of driving multimedia. | realistic. We regularly accept as incon- 44,100 times per second still isn't 
systems, without human cooperation. trovertible evidence newspaper photos enough to produce acceptable commer- 
Above all else, it is our willingness to ac- printed as black blotches and dots ina — ial compact disc recordings. They can 
cept the limited input that our senses grid so coarse the overall pattern prob- hear the difference, or even “sense the 
сап deliver as "reality" that enables the ably means nothing to a cat—or ппу- gaps,” they claim; just as their 
digital world. The digital approach al-- thing else with the visual acuity to re- — precursors of some years ago main- 
ways has fo ignore a certain amount of solve it. Lately, it has become evident ^ tained they could sense a degradation 
potential information in slicing up a dy- that digital processing of conventional- when the vacuum tubes in high-fidelity 
namic process fo produce а computer- ly analog media can extract and deliv- | amplifiers were replaced by transistors 
acceptable description of it. It is useful er equally acceptable versions of reali- that didn't heat up and burn out. The 
to always bear in mind that sampling — | ty in many forms. Although the anti-CD element claims that the analog 
equates with averaging which equates enhanced resolution of newer technolo- sound of an LP recording, even though 
with compression; also, that the effec- gies is certainly а factor, the system re- | corrupted by the mechanical and un- 
» — - of any digital process mains dependent on our general will- aesthetic process of sliding a needle 

thought of as its resolution. anes to go along. through a variable groove, is still 

your car has a di gital speedometer Figur it out: If you read a newspa-  "wormer"—essentially more 
reading out in whole numbers, for ex- рег fairy thoroughly in the morning, ^ real—1han the much cleaner, loser-de- 
ample, you can never know when you | spend several hours a day at a com- rived digital signal. This hypersensitivity 
are going 50.5 miles per hour. Perhaps | puter in the course of your job, watch — occurs in so few that it has no chance of 
more significantly, you never know ТУ for what is becoming the national — staving off the total digital takeover of 
when you are going exactly 50 miles погт (more than six hours per day), — audio products, but it is worth noting 
per hour. You are always guessing at and тир ші for seven to eight that perhaps our -— more than our 
your real speed with a potential error зар чну ы isn't much time left eyes, are capable of delivering the 
as high as .9 miles per hour. Mostly, we | for био mation directly from fullest sense of the natural world. 
don't seem to care, and in fact a the natural world. On that basis, there — Full, that is, but not complete. Be- 
speedometer could probably average is every reason fo suspect that our abil- cause of the time it takes the electro- 
values for display at intervals as great ity, as well as our desire, to discrimi- — ^ chemical processes of the brain to cy- 
as five mph before it reached the aver- | nate between reality and its various | cle—the impulses to negotiate the 
„Ел modern driver's rejection thresh- | representations may be in a perma- — | neural pathways, the synapses to fire 

d—the point at which any digital | nent state of atrophy. Witness how pro- and reload — whenever we do e 
sampling process produces an unac- | fessional critics’ reactions to computer- ^ ence what we call reality, we керін 
ceptable representation of real events. | generated displays of “virtual reality” ^ exactly what computers do: merely 

It is the business of digital technolo- are almost always couched in positive sampling it. In the strictest sense, what 
gy to constantly plumb and exploit the | terms of how far they have come, we call realty is а hypothesis and not x 
rejection threshold. For decades, we — | rather than how far they have to go. | something we experience. What we ex- | 
have been watching television frames Опе curious anomaly exists in the | perience is, and always has been, the | 
drawn at 30 per second, for example, | context of high-fidelity sound, where a | original virtual reality.—R.N. | 


the way a magnetic disk can? You decide. 
In every case, digitizing a real-world ob- 
ject or process yields a kind of mirror-object 
that “lives” in a digital system—a document 
file in a personal computer, a single frame 
of video held in a silicon chip, a passage of 
music on a compact disc, or the model of a 
complex molecule constructed in a super 
computer. It can be stored, copied, repro- 
duced—indistinguishably from the origi- 
nal—as well as manipulated and modified 
to whatever purpose, or transmitted in- 
stantly from one computer to another half a 
world away. And although the basic pro- 
cesses involved have been known and ap- 
plied in one way or another for almost the 
entire second half of this century, the im- 
pact of this technology on our lives today 
can still be subtle and shocking at once. 
Consider the extent to which a person's 
signature is still both required and accept- 
ed as a corroborative form of identification; 
yet the fact is that if I can obtain anything 
you've signed—anything—your signature is 
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mine. With pen computers like Apple's | 
Newton, people may be unwittingly digitiz- 
ing their own signatures and sending them | 
to one and all. With less than $150 worth of | 
scanning equipment attached to a personal | 
computer and laser printer, I can affix it to 
a variety of new documents, from corre- 
spondence to contracts to personal checks. 
Likewise, the ability to undetectably alter 
still photographs digitally is quickly 
putting them beyond the pale as legal evi- 
dence. With computers now dominant in 
the layout and production of daily newspa- 
pers, and photographers out shooting with 
electronic cameras that can transmit an al- 
ready digitized picture to the newsroom, 
the possible use of “enhanced” news photos | 
without the public's knowledge is a concern | 
to both editors and watchdogs of the press. | 
Even images from an original video | 
source can't be identified as such at the rel- 
atively coarse resolution of typical newspa- 
per reproduction. And they can now be cap- | 
tured by nothing more complicated than a | 


personal computer with inexpensive add-in 
circuitry. Coverage of various major crises, 
military interventions, and other world 
events in some metropolitan newspapers 
has sometimes been supplemented with 
“photographs” made from video frames 


(stills) lifted from CNN and other networks’ | 


coverage and sometimes run without credit 


to the source. On a newspaper page, you | 


can’t tell a video frame from a 35mm pho- 
to—even sports page shots have often been 
found to be cribbed from TV coverage. And 
within the realm of video itself, the hard- 
ware requisite for digitally enhancing 
scenes to the point, say, of seamlessly sub- 
stituting one “natural” background for an- 
other in a full-color scenic shot has come 
down in a few years from a custom worksta- 
tion costing $50,000 or more to the typical 
desktop computer anyone can buy for under 
$2,500. (Don’t tell your travel agent.) 

Thus, while digital technology can be 
gainfully applied in a wide variety of media 
products, graphics and video have com- 
bined to become the prize. Academics have 
capitulated almost totally to the concept of 
learning enhanced by visualization; busi- 
ness can measure monetarily the incremen- 
tal retention of messages delivered with col- 
or, sound, and motion. The potential of 
incalculable profits reaped from a univer- 
sal, enriched video environment is driving 
much of the current effort in digital technol- 
ogy development on three overlapping, com- 
petitive fronts: delivery, resolution, and in- 
teractivity. Right now, the competition is 
mainly for our attention. Soon, it will be for 
our discretionary spending and—in some 
instances—our tax dollars. 


ow that the courts have empowered 
regional phone companies to deliver 
video services, video-based informa- 
tion sent to the home is about to get 
interesting. Half a decade ago, then Federal 
Communications Commission chairman Al- 
fred С. Sikes urged that a national priority 
be put on the development of a “video dial 
tone” system for home delivery of interac- 
tive video services; but it wasn’t until 
September, 1991, when a Supreme Court 
ruling finally removed the legal barriers 
that kept telephone companies from devel- 
oping video services, that the competitive 
guns began blazing in earnest. And by Jan- 
uary of 1992, the FCC had reallocated part 
of the radio frequency band, opening it up 
for use by interactive television systems 
and paging and data services, among other 
new communications technologies. 

“Digital compression techniques,” Sikes 
told a business group following the Supreme 
Court decision, “are making it possible to 
displace whole industries that have previ- 
ously defined their existence as distribu- 
tors [of information] . . . especially in the 
United States, where you now have three 
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*DIRECT SATELLITE (DIGITALLY | з = 
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BROADCASTS BEGIN 

*APPLE AND IBM INTRODUCE 
PCS WITH FULL-MOTION VIDEO 
BUILT IN 

eFCC SELECTS 

HDTV STANDARD 

1995 

*FULL-MOTION VIDEO 
TELEPHONE SELLS 

FOR UNDER $500 


желе 


very successful network providers—tele- 
phone, broadcast, and cable.” Cable-cast- 
ers, joined by broadcast companies and 
newspaper publishers (a number of whom 
have cable TV subsidiaries or affiliates), 
exhibited immediate and vociferous para- 
noia regarding telephone companies as а 
video carrier force. On both sides, mislead- 
ing or outright false public statements, ads, 
and TV commercials have ensued. While 
speculating that the American public 
would probably “not want to trade one 
monopoly [cable ТУ franchises] for another 
[telephone companies],” Sikes made it clear 
that the FCC would neither encumber пог 

favor any of the vested interests. 
The “back room” operations of local tele- 
phone companies are almost 100 percent 
Continued on 107) 
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WITH a CD, the SENSATION 
BLASTS OFF 10 DISTANT 
PLANETS. BUT WHERE YOU 
BUY IT feels LIKE HOME. 


Radio Shack has always brought technology down to earth for your 
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your business. So 15 no surprise the ІВМ? PC compatible 


Sensation received BY TE Magazines Users Choice Award. 
But then, taking the mystery and. confusion out of the 
is all about. Bring your family to see the Sensation today. At a үн 


where technology lets you explore outer space. Without feeling lost. 


Radio Shaek 


The Intel Inside logo is a registered trademark of Intel Corporation. IBM is a registered trademark of IBM Corp. 


THE 


BIG 


Compression technology is the 


driving force behind the digital 


= 


video revolution. Here’s how the 


data-shrinking wizardry works. 


BY RON GOLDBERG 


omputer scientists world- 
wide are on a common 
quest, searching for the 
best way to compress the 
overwhelming amounts of 
information that result 
from video-to-digital con- 
version. Although they 
have recently agreed on one approach, the 
experts acknowledge that today's method 
will be supplanted by even more sophisticat- 
ed methods tomorrow. For now, one thing is 
certain: It's crunch time in the R&D lab. 

Video is one of the richest forms of com- 
munication for both passive and interactive 
programs, but it's extremely hard to deliver 
іп digital form. It's possible to digitize апа- 
log video and store it as the ones and zeros 
of computer language, just as audio is 
stored on a compact disc. When video infor- 
mation is digitized, however, it takes up ex- 
ponentially more space. 

Just how much space is required? A gar- 


SQUEEZE 


of video digitized and stored in the same 
way would consume almost an entire meg- 
abyte. Multiply that by the 30 frames per 
second that you need for so-called full-mo- 
tion video, and then again by the 120 or so 
minutes of a typical feature film. Now we're 
talking 216,000MB of space—roughly the 
equivalent of 360 CDs. Obviously, an enor- 
mous stack of discs containing one movie 18 
hardly desirable when one analog videotape 
will do. Before video could enter the digital 
age, this problem needed a solution. 

The answer is compression technology, 
the process of squeezing digital data down 
to more manageable file sizes. The search 
for an international standard has been 
likened to that for the Holy Grail, but re- 
cently two methods have found acceptance. 
One of these methods, optimized for the 
compression of still pictures, was devised by | 
the Joint Photographic Experts Group 
(JPEG). The other method, which holds 
great promise for video, is named after a 
consortium of industry specialists called the 
Moving Picture Experts Group (MPEG). 

JPEG and MPEG are languages for digi- 
tal compression. Both are implemented 
through a dual-ended process, which means 
that source material is encoded (or rere- 
corded) with compression and later decoded 
(or decompressed) for playback. The | 
amount of compression applied is up to the 
people who encode the signal. A wide range 
of compression ratios are available for ei- 
ther method; the higher the ratio, the less 


| space the data takes up. There are tradeoffs 


at both ends of the spectrum, however. Use 
too much compression, and picture quality 
suffers. Use too little, and not enough space 


den-variety CD can hold some 75 minutes of | is saved. 


music while using upwards of 600! 


For MPEG video, compression begins 


megabytes of digital storage. A single frame | with encoding through high-speed comput- 
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er hardware. Video is input and digitized, a 
process that at its simplest level is analo- 
gous to a photograph being projected 
through a fine screen, and each tiny square 
in the resulting mosaic or bitmap being as- 
signed a value of 1 or 0 for *on" or "off." 

The resulting stream of data has two lay- 
ers: the system layer and the compression 
layer. The system layer is necessary be- 
cause MPEG can compress and synchronize 
both video and audio signals, which are 
multiplexed together during the compres- 
sion process. Timing information and other 
data needed to de-multiplex the sound and 
picture reside in the system layer. The com- 
pression layer, meanwhile, contains the ac- 
tual compressed audio and video. 

The MPEG system does not apply equal 
compression to all of the signal that passes 
through it. Although technically possible, 
that would require enormously powerful 
and expensive hardware to decode the video 
fast enough for a continuous-play program 
like a movie. Instead, MPEG intelligently 
decides which parts of a moving picture 
need to be compressed and which ones dont. 


That may sound like cheating, but it ac- 
tually makes a lot of sense. In many cases, 
much of the picture information in any giv- 
en video scene is identical from frame to 
frame or even from second to second. 
Imagine, for example, a scene of someone 
walking across an open field. The only pic- 
ture information that changes significantly 
during the scene is that of the person walk- 
ing. Most of the visual information, such as 
the landscape and sky, remains stagnant. It 
would be a waste of computer power and 
storage to make digital copies of that identi- 
cal information 30 times per second. 

Instead, the MPEG system analyzes the 
digitized video information and assigns dif- 
ferent levels of priority, so that compression 
is used when and where it’s needed most. It 
all starts with the most basic building block 
and lowest common denominator of an 
MPEG video sequence: an individual image 
called a picture. 

Since so much of the information in a 
video picture is the same as the information 
in adjacent pictures, MPEG represents 
some pictures in terms of their differences 
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The new Video 00 
format will speed 
the arrival of 


MPEG-compressed 
video as а 
mainstream 
product. 
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from a reference picture that has already 
been analyzed. This technique, called “in- 
ter-picture" coding, enables MPEG to oper- 
ate with maximum speed and efficiency. 
The reference pictures come in one of 
three flavors. The most important is an “in- 
tra-picture," also called an “I-picture.” 
During the encoding process, the "decisions" 


| made regarding compression come only 
| from the information in the I-picture itself. 


More compression is applied to the sec- 
ond kind of MPEG picture: a "predicted" or 
“P-picture.” P-pictures are derived from in- 
formation from the nearest I-picture 
through a technique called "forward predic- 
tion." The idea is actually quite simple. A 
full-information I-picture serves as the 
model on which later P-pictures are based. 
Since most of the information necessary to 
create a P-picture has already been recog- 
nized in the I-picture, a P-picture can be 
rendered very economically. In fact, by us- 
ing more forward prediction, the informa- 
tion in a P-picture can serve later as the 
model for another P-picture, This saves a 
great deal of space, since it's a compression 
of a compression. 

Maximum compression is saved for the 
last type of MPEG picture, called a "bidirec- 
tional” or “B-picture.” These pictures use 
both past and future I-pictures or P-pic- 
tures as reference points. (See “How MPEG 
Works.") 


f inter-picture coding were all that was 
used to compress video, bandwidth and 
storage requirements would still be sub- 
stantially reduced. But the MPEG sys- 
tem has more tricks up its sleeve. Between 
the compressed P-pictures and B-pictures, 
a lot of redundant information remains. To 
save even more space, MPEG uses another 
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algorithm (or mathematical formula) called 
“motion compression.” 

Let’s go back to our scene of someone 
walking across a field. As the legs move 
back and forth, MPEG can intelligently 
predict how to fill in the missing informa- 
tion without having to code an entirely new 
picture. By looking at reference pictures 
that are backward and forward in time, 
MPEG can re-create the missing informa- 
tion so quickly that we perceive the final 
result as smooth motion, much the way 


that the 30 still frames per second of a 


video fool our brains into seeing fluid mo- 
tion. The result is video quality equal to 
that of VHS, but in a fraction of the space. 
How small a space? Paramount Pictures 
and Dutch electronics giant Philips 
Electronies recently announced that they 
will release 50 Hollywood movies on 
MPEG-encoded compact discs. Each disc 
will be able to hold more than 72 minutes of 
MPEG video. So now, instead of requiring 


| 360 discs, a feature film can be stored on 


two. 
Initially, the movies will play only on 


Philips' interactive CD-I players, but many | 
other players are waiting in the wings for | 


these discs to catch on. A recent agreement 
between JVC, Matsushita (the parent com- 
pany of Panasonic and others), Philips, and 
Sony has paved the way for a new video CD 
standard, called Video CD, that will speed 
the arrival of MPEG-compressed video as a 
mainstream product. 

While the CD-movie format calls for a 
new technical protocol, Nimbus, a British 
firm, has developed a "black box" that will 
play back video CDs from any garden-vari- 
ety CD player with a digital output. The 
output sends signals to the Nimbus decoder 


so that MPEG video can be played on a TV | 
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How MPEG WORKS: 


| AN INTRA-PICTURE SERVES AS THE REFERENCE POINT FOR CALCULATING OTHER PIC- 


TURES IN THE VIDEO STREAM. THE BIDIRECTIONAL PICTURE ON THE LEFT HAS BEEN 


CREATED BY LOOKING AT PAST AND FUTURE INFORMATION. 
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set. This technology, if adopted, would 

mean an already installed base of mil- 

lions of players throughout the world 

and would rapidly bring five-inch CD 
| movies to a mass market. 


espite its promise, MPEG is >_ МАМ, v /, \ | 
somewhat of a dirty word А FA | ee М, \ | 
among movie production engi- / 9 е "Ж А | 
neers concerned with preserv- | | ы! . | 
| ing the quality of a presentation as in- | | | | à а. J | | 
tended by the filmmaker. They worry / | | 
that viewers at home will come to ас- 
cept the equivalent of VHS-resolu- 
tion—or less—as “good enough” even 
though it’s not as sharp as laser disc, 
Super VHS, or Hi-8 tape formats. 
Yet for MPEG proponents, disc- 
based video programs are only the 
start. Because compressed video takes 
up much less bandwidth than a con- 
ventional broadcast signal, MPEG 
| opens a world of possibilities for video 
services, even delivery over the copper- 
| based telephone wires and coaxial | 
cable TV lines that make up our com- | 
munications infrastructure. MPEG 
compression makes most such video 
| services possible without the expense 
of fiber-optic installation. | 
| In fact, the delivery of hundreds of | 
TV channels over plain old cable will 
likely be one of the first illustrations of | 
video compression's vitality. Cable жен a 
companies would provide new set-top | | ` Nade 77, 
boxes to decode the data stream. | ee DN 
Digitally compressed video will also 
make possible the first generation of CEP" — € d 
direct-broadcast satellite (DBS) ser- limiled наг е; ty Ihe 
vices to small home dishes. The first T s = 
“bird,” scheduled for space launch at | | m 
the end of this year, is expected to pro- ET Ji РЭР ш 
vide about 200 channels of TV pro- | AGO neon | 6 
gramming. Thomson Consumer il 
Electronics will offer this technology 
| under the name Digital Satellite 
| Services (DSS). High-definition televi- 
sion (HDTV), incidentally, will also re- >” Р ! 
ly heavily on MPEG-based compres- | CC gaggle Carr rio 
| sion techniques. If other countries | | A ¿Yema Jack й ў 
| follow the United States in adopting | 
| digital HDTV, MPEG could serve as | is A m E "e Lom ,- a 3 
the basis for the first internationally | Twice n tlt CMEC / 7684 uff unal 7 2/46 след) 2 
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compatible video signal. 
| Sometimes, all it takes to start a | 


chain reaction is a simple idea. | 


| Ж m 3 ^ 
Although video compression via | y "a ú r bu ға uu а: q | 
MPEG isn't simple in practice, in the- | K Ge ú l | | | A | B t ы. || 
ory it's little more than the recipe for a | * B v „ЕК АҺ. ДЕ | С ДЕ 56 WA. | w I 


new kind of brick, one that will allow 

immense technological structures to FROM JACK DANIELS DISTILLERY 

be built. Where these structures will | 

lead us is one of the most intriguing С S. hk ДЕ: P d 

questions we face. But wherever that ¬ (JEME limes calf f í Jentemam Jack ` 
| is, it's clear that the digital deluge will | ј i 
x “increasingly take the form of com- 

| pressed video. (45 
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A luxury car isn't just four doors and plush upholstery. 
You need room: Room to cross your legs. Room to move 
around without annoying your traveling companions. Room 

| in the trunk to stash their golf clubs. (And yours). 

N lot more e That's what Caprice Classic is all about. And all this space 
is yours starting at just under $19,000: That price includes 
a smooth new 200-horsepower V8, dealer prep and 
destination charge. Dual air bags? and anti-lock brakes are 
also standard for 1994. So as long as you're going, go big. 
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The comfort you always wanted. 


The savings you never expected. 


A unique combination of savings 
and comfort can only come from a unique 
gas furnace. The Trane ХУ 80. «$» The Trane 
XV 80 offers truly even heat flow. On conven- 
tional furnaces the blower goes on or off when the 
temperature dips too low or rises too high. This 
on-again, off-again behavior can leave you with 
cold spells or uncomfortably warm ones. The 
XV 80, on the other hand, has a variable 
speed blower and a two-stage burner that self- 
adjusts to keep the heat flow even and comfortable. 
No extremes. No wasted energy. And up toa 
25% savings on your energy bill. <%9 What's more, 
the Trane XV 80 is quieter and more compact 
than other furnaces. And, of course, because it uses 
clean natural gas, it heats your home in one of the 
most economical, environmentally friendly == 

ways possible. <$» To find out how a Trane XV 80 gas 
furnace can make your life and your budget more - | 
comfortable, look in the Yellow Pages under Heating È rts 

Contractors for your local authorized Trane dealer. 
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Its Hard To Stop A Trane.» 
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Swept away by the digital age 


[Continued from page 9 


digital now, while broadcast networks 
and cable providers will be splicing to- 
gether a mix of digital and analog 
video technology for years to come. 
Telephone companies understand 
computers; 1t is a given that. whoever 
ultimately distributes information 
will have an edge in selling not only 
the requisite hardware but also the 
software that can mold raw data or 
compressed signals into accessible, 
useful information. Fiber-optic cabling 
is the ultimate step, but telephone 
companies are beginning to use exist- 
ing lines to test full-fledged interactive 
services right now. 

Public policy must inevitably come 
into play when utilities seek to finance 
the massive job of rewiring the nation 
with fiber-optic cable. Industry ex- 
perts point out that this replacement 
will eventually occur in any case, since 
copper wire is more difficult and ex- 
pensive to maintain than fiber cable, 
but the process now stands to be 
greatly accelerated. New Jersey Bell, 
in its pioneering plan to cable the 
state it serves by 2010—about 20 
years ahead of the earliest projected 
completion for the United States as a 
whole—is actively lobbying for 
changes in tariff regulations in order 
to do it. 


sented by distinct Japanese, Euro- 

pean, апа U.S. interests, is push- 
ing toward а next-generation 
television standard known as High 
Definition TV (HDTV). The latest 
shock wave in this arena stems from 
the successful demonstration of an 
HDTV system late in 1991 by a virtu- 
ally unknown U.S. company, General 
Instruments of San Diego. Analog 
HDTV had previously been demon- 
strated elsewhere, including test 
broadcasts already underway in 
Japan, but what General Instruments 
showed was a digital system. Digital 
HDTV efforts іп the United States 
have now led to a consortium of com- 
panies calling themselves The Grand 
Alliance, which may be able to leapfrog 
foreign HDTV competitors, all of which 
were initially designing analog sys- 
tems, by sometime later in the decade. 
(The FCC could approve the Grand Al- 
liance's technology, which represents a 
compromise among companies that 
had been offering competing stan- 
dards, by next year. Test broadcasts 
would begin shortly thereafter.) 

The difference between analog and 
digital TV will be profound in terms of 
picture quality as well as special 
screen effects, like multiple-windowed 
pictures, and viewers' interactive op- 
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tions. But the technical job of handling 
full-motion, full-color video as a digi- 
tized product, even with compression, 
is a formidable one. A digital TV set is 
essentially a specialized computer, ca- 
pable of accepting multi-gigabit video 
frames at 30 per second, scanning 
ahead to analyze changes from one 
frame to the next and passing along in- 
formation on those changes to the 
screen. At resolutions of over 1,000 
horizontal lines of picture elements, 
more than double that of today’s sets, 
HDTV receivers are likely to require 
massive amounts of dynamic random 
access memory (DRAM) to buffer the 
frames as they are processed—easily 
20 times that contained in today’s typi- 
cal desktop computer. 

Long before any mass switch over to 
HDTV, however, digitized broadcast- 
standard television will be distributed 
to home viewers in a variety of delivery 
schemes, some offering interactive ser- 
vices. As far as picture quality is con- 
cerned, if you have a superior TV moni- 
tor now, it will benefit from the cleaner 
digital signals; the average or poor re- 
ceiver may show little difference. 

One almost unnoticed resolution 
gain in mass media has been the quiet 
onset of Digital Radio, a music format 
now mostly being offered as an ancil- 
lary product by cable TV distributors 
but soon to be available as a broadcast 
service on FCC-reallocated frequen- 
cies. Digital Radio's main problem: It's 
too good. Providers can't publish a de- 
tailed, specific schedule or play the en- 
tire contents of a new album sequen- 
tially; if they did, we could all invest in 
digital audio tape recorders and sim- 
ply “download” our lifetime supply of 
audio CDs (the source of Digital Radio 
music) free and clear, without any sig- 
nificant attenuation or loss of sound 
quality. The music industry, of course, 
would not stand for it. 


on growth in so-called interactive 

“multimedia” systems—PCs en- 
hanced to deliver sound, animation, 
and video along with text and graph- 
ics—to fuel near-term future sales. 
The founder and chairman of Mi- 
crosoft Corp., William Gates, champi- 
oned the cause of Compact Disc-Read 
Only Memory devices for desktop com- 
puters years before CD-ROMs became 
fashionable. Largely through pres- 
sures brought by Microsoft, top indus- 
try players—significantly minus IBM 
Corp.—cooperated on a multimedia 
personal computer (MPC) standard, 
incorporating CD-ROM, which was 
adopted last year and has already 
added a second upgraded standard re- 


T: computer industry is counting 


flecting improved technology. Yet in- 
tramural quibbling over its scope and 
definition, plus the relatively slow 
throughput and other technical limi- 
tations of digital CDs as an interactive 
source, continue to limit the accep- 
tance and use of PC-based multime- 
dia. While better computer-based tools 
for multimedia software development 
are multiplying, the number of two- 
and three-year-old "demos" still being 
trucked out as state of the art is hard- 
ly an encouraging sign. 

The real market for multimedia, if 
and when it comes, may simply skip 
over the computer base. Even Mi- 
crosoft's Gates now seems more inter- 
ested in meeting with top TV cable 
firms, entertainment conglomerates, 
and telecommunications companies to 
hack out a joint venture deal for mass- 
market interactive video than he does 
in focusing on computer-based, desk- 
top multimedia. And while interest is 
keen in the type of “digital studio" 
technology Microsoft might be devel- 
oping, along with digital reproduction 
rights to various art works acquired 
through its Continuum subsidiary, in- 
teractive video remains an unproven 
medium. Pioneer efforts to sell self- 
contained systems using CD-ROM 
software by Philips (CD-I) and Com- 
modore (CDTV) have largely served to 
demonstrate consumer indifference as 
well as the infancy of interactive soft- 
ware development. Yet much atten- 
tion is being given to the new 3DO en- 
try that aims at becoming an 
interactive digital media standard. In 
addition, Philips is beginning to offer 
full-length feature films for playback 
on its CD-I machines. 

Meanwhile, as the computer indus- 
try congratulates itself for adopting 
digital-video compression schemes 
that can place a brief, jerky "movie" on 
a small portion of the screen of a Mac- 
intosh or PC, the video games being 
delivered to millions of homes world- 
wide offer a superior, if content-con- 
strained, multimedia product based 
on customized microprocessor technol- 
ogy. This is why Nicolas Negroponte, 
video visionary and director of the 
Massachusetts Institute of Technolo- 
gys Media Lab, refers to Nintendo, 
and not Microsoft or IBM, as “the com- 
pany that has delivered the most com- 
puters to homes in the United States." 

The interactive potential offered by 
digital video cannot, however, be appre- 
ciated in the limited context of pack- 
aged games or even the few advanced 
multimedia applications developed to 
date for personal computers. Far richer 
sources must be anticipated. "The uni- 
versal availability of a video dial tone 
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tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 
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1001 Woodstripper Many traditional 
strippers contain dangerous or flammable 
chemicals. Woodfinisher's Pride is non- 
poisonous, nonflammable, and will remove 
several layers of coating in 30 minutes. To 
get the facts on this unique new product, 
call 1-800-45PRIDE. Free brochure 


1002 Anderson Window & Patio Door 
Fact Book This brochure has ideas for 
creating distinctive light-filled environments 
using feature windows, patio doors, and 
roof windows. Call 1-800-426-4261. Free 


1003 Stereo Equipment Cambridge 
Soundworks' catalog has specials on 
systems and components from Philips, Pio- 
neer, Denon, and Cambridge Soundworks, 
including complete Dolby Surround 
systems starting at only $999. Free 


1004 Hobbyist Catalog Edmund Scientific's 
128-page catalog contains more than 5,000 
products for the budding scientist, student, 
and educator—featuring microscopes, 
telescopes, weather instruments, high-tech 
science toys, plus many items designed for 
science-fair projects. Free 


1005 Colorado Tourism Board Ski Col- 
orado. See for yourself why Colorado is 
considered the best there is. For your free 
Colorado Vacation Kit, call 1-800-COLORADO 
extension 417. 


1006 Weather Stations Davis Instruments 
manufactures the world's smallest, most 
affordable weather stations. Different 
models measure wind chill, speed, 
direction, and more. Free 


1007 Mowers Color brochures describe the 
full line of Snapper walk mowers, riders, 
and tractors. Featured are the new Snapper 
Jet Vac bagging mowers, revolutionary 
Ninja mulching products, and the most 
complete lineup of riders and tractors. Free 


Please send check or money order made out to POPULAR SCIENCE. 
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1008 Window Ideas A brochure from 
Marvin Windows illustrates how window 
sizes and styles can improve your home's 
appearance. Energy and maintenance 
information is included. Free 


1009 Minn Kota 4-Wheel Drive trolling 
motor catalog details models from 24 
pounds thrust to 4 horsepower. Transom 
and bow models are available with hand, 
cable and power steering. Free 


1010 How-To-Booklets Klean Strip, which 
sells more paint removers, solvents, and 
paint thinner than any other brand in Amer- 
ica, offers five free do-it-yourself booklets 
on hazardous household waste disposal, 
paint stripping, protecting, refinishing, and 
more. Call 1-800-235-3546. Free 


1011 Tents Eureka's large family tents fea- 
ture StormShield Cloth, designed for heavy 
use and extended camping. It's resistant to 
UV rays, acid rain, and mildew. The catalog 
has a full line of Eureka tents. Free 


1012 Control Water Weeds The Water- 
Weeder TM Harvester works just like a 
hedge trimmer under water. It cuts a four- 
foot swath and can be operated from a 
boat, dock, or shoreline. It's perfect for 
waterfront property owners, fishermen, or 
boaters. Free brochure 


1013 The Woodworkers' Store The 1992- 
93 catalog with more than 150 new items 
features 100 full-color pages of domestic 
and exotic hard woods, veneers, wood 
parts, specialty hardware, kitchen acces- 
sories, finishing supplies, tools, books, and 
plans. Satisfaction is guaranteed. $2.00 


1014 Woodfinishing Tips Minwax offers a 
30-page booklet with time-saving tips and 
easy how-to instruction. It includes details on 
beautifying and protecting new wood, plus 
restoration techniques for old wood. Free. 


1015 Tufoil Oil Additive. It's slipperier than 
Teflon. So unique, it's patented. Next time 
you change your oil, change it into a 
patented engine treatment. Enjoy fast 
starts, smooth operation, better accelera- 
tion, and longer engine life. Lubrication is 
our business. Call 1-800-922-0075. Free 
brochure 


1016 Doors and Windows Send for 
Peachtree's new 24-page brochure. The 
full-color piece details Peachtree's full line 
of entry door systems, windows, and patio 
doors. All Peachtree products are guaran- 
teed for as long as you own them. Free 


1017 Gutter Alternative A two-color 
brochure from Rainhandler provides infor- 
mation on its patented alternative to gutters. 
It gently disperses the rain from the roof of 
your house. There are no downspouts, no 
clogging, no cleaning, and no trenching. It's 
made of rugged aluminum that is virtually 
invisible on your home. Free 


1018 Dome Homes Since 1969 Timberline 
Geodesics has been providing affordable 
easy-to-assemble dome homes all over the 
world. Mail in the coupon below or call 1- 
800-DOME-HOME for a brochure, "The 
Why, Which, What and How of Geodesic 
Domes From Timberline Geodesics." Free 


1019 Honeywell TotalHome The Honeywell 
TotalHome Automation System provides 
homeowners with a more comfortable, 
secure, simplified, and energy-efficient living 
environment. The System integrates control 
of security and fire systems, temperature, 
lighting and appliances into a single, easy- 
to-operate panel. Free brochure 


1020 Acuvue Disposable Contact Lenses 
The first lens you never have to clean may 
just be the most comfortable lens you've 
ever worn. For a trial pair certificate call 
1-800-652-5353 extension 25. Free 


THIS COUPON EXPIRES JANUARY 31,1994 
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The Thinking Person's Gift Guide 


The Rainbow Light 

$59.95 ($6.00 shipping) - 431904 - Everyone delights at the 
wonder of this magical Rainbow Light. It can beautify a room or 
provide sleeping comfort for children and adults. This compact 
lamp (4" x 4" x 3 
1/2”) fits practically 
anywhere and can 
project a rainbow up 
to 30 ft. long. Won- 
derful applications 
for home, business, 
classroom or any 
special display you 
create. 


Starship Earth™ 


$325.00 ($20.00 shipping) - #1905 - 
“Starship Earth™ is a ‘personal planetari- 
um’, and the very best celestial globe we 


know.", Astronomical Society of the Pacific. This impressive trans- 


parent sixteen-inch diameter outer sphere details over 1,100 
stars. They're all accurately silk-screened on the sphere's inner 
surface for long-lasting protection. Stars are identified by name, 
Greek letter designation, 

| brightness from first to fifth 
magnitude, and distance 
from Earth in light years. 

| There is an easy three-step 
| setting process that allows 
you to reproduce Earth, 
Sun, and star movements 


tion in the world. This strik- 

» 7 ing piece is handcrafted of 
| museum-quality acrylic and 

71 rests atop a sculptured 

=| acrylic desk stand. Includes 


an instruction booklet with activity section written by international- 


ly renowned astronomy expert George Lovi. You will also receive a 
Certificate of Authenticity signed and dated by the craftsmen who 

hand fashioned your spectacular model. This item makes a stun- 

ning addition to any home or office. 


The Stars Above™ 

$119.00 ($9.00 shipping) - #1906 - This handcrafted piece pro- 
vides an ideal way to learn 
more about the heavens. It 
accurately details all constella- 
tion patterns, complete with 
constellation and principal star 
names. You'll discover the 
paths of the planets, the Milky 
Way, and many star locations 
— any time of day or night, | 
any night of the year. This four- 
teen inch diameter working 
model includes a booklet to 
help you explore the sky, a 
wax pencil for celestial chart- 
ing, and a clear base. This 
piece lights from the back 
and is powered by a concealed nine-volt battery. 


for any time, date, and loca- 


Random House™ Electronic 
Encyclopedia 
$299.00 6300 
($6. 00 Shipping, #5010 
10 megabytes of instantly 
accessible information on 
20,000 subjects with a 
6,000-year span. 
PA table of contents divides 7 
the information into categories 
(music, science, geography, law, 
religion, sports, leisure, & arts). 
ӘК RAM memory note pad for personal notes, phone #'5, 
shopping lists, etc. 
*Bookmarks/Calendar/Alarm/Calculator/Clock are 
built-in features. 
»8 line 320 character display 
'Dimensions 3.4" X 6.1" X 0.9" and weighs 10 ounces 
"Powered by 4 AAA batteries (not included) 


| Pulsar? Chronograph 
A $250.00 ($6.00 shipping) - #7017 - Part of the 
“Чы, exciting TechGear™ line from Pulsar, this is the 
А М. b world's first analog chronograph which measures 
Г Р racing lap times, fastest lap and lap time differ- 
© AJ ences. The multi-display analog chronograph mea- 
S 7 sures split, accumulated elapsed and lap time. 
ШЕЙ Other features include a stop watch, 24 hour time 
Î indicator, two way rotating elapsed time bezel, 
| month/date calendar that automatically adjusts at 
month end, water resistant to 50 meters (165 feet). 


Warbirds Weather Station 

$109.95 ($7.00 shipping) - #1825 - A collection of today's 
hottest aircraft (F-14, 
15, 16, 111, FA-18, A- 
10, AH-64) etched into 
lacquered solid brass 
and mounted on solid 
American black walnut 
panel. Instruments 
have solid brass 
bezels: barometer, 
thermometer, humidity 
gauge. Comes with 
full instructions and 
one year warranty. 
Dimensions are 

10 1⁄2" X 13". 


and ask for Dept. 6KEC 
or write 

TMM by Mail, Dept. 6KEC 
550 Lisbon St. 

Lewiston, ME 04240 


We accept MasterCard, Visa, American Express and Discover, or send a check or 
money order. Residents of CA, CO, DC, FL, GA, MA, МО, RI, МҮ and VT must 
include applicable sales tax. Canadian customers must include an additional 
$5.00 per order. Customer satisfaction is guaranteed. We offer express delivery 
for an additional $10.00 per order. All checks and money orders must be in U.S. 
dollars drawn on a U.S. bank. 


Swept av away by the digital age 


[Continued from page 107] 


would be a far more significant devel- 
opment than going from radio to TV,” 
former FCC chairman Sikes (now an 
executive with Hearst Publishing) once 
noted. “You could program your own 
screen. You could take French lessons 
from someone in France.” 

"It's the next logical step in TV," says 
Francisco Morales, founder and inven- 
tor of Eon (formerly TV Answer), an 
interactive broadcast system licensed 
for use in the FCC's newly released 
airspace. Meanwhile, cable-based sys- 
tems already in limited local tests de- 
liver “past TV" (programs you missed) 
as well as multiple pay-per-view 
movies, home banking, home shop- 
ping, and other interactive voice/data 
services. [See "Seinfeld On Demand" in 
this issue's *Electronics Newsfront."] 


phones, TVs, VCRs, disc players, 

and video games might all be evolv- 
ing into some kind of integrated, opti- 
mized system for the mass delivery 
and interactive processing of digital in- 
formation, your receptors are working. 
For instance, ask yourself: If you're go- 
ing to invest in as much high-speed, 


Í you're sensing that computers, 


solid-state memory as it will take to 
handle digital, high-definition ТУ, 
wouldn't you like to have а general- 
purpose microprocessor on board capa- 
ble of accessing it? This could take a 
decade or more to happen, but comput- 
ers are already swallowing video pro- 
cessing chips just as television sets are 
latching onto input/output controllers 
and telephones are growing their little 
display screens. 

Digital technology keeps on _advanc- 
ing because the impetus still comes 
from exponential progress at the core 
of its essential part—the integrated 
circuit or semiconductor chip. Working 
within less than a square-inch of sili- 
con real estate, chip designers have 
been able to double the density of ac- 
tive elements—transistors, essential- 
ly—about every 1.5 years. Researchers 
now foresee a future for information 
storage on an atomic level—even, as 
fantastic as it seems, binary encoding 
of electrons based on spin direction. 
Yet, the decline in the cost of raw com- 
puting power tends to veil the fact that 
turning research into products is vast- 
ly expensive, hence the growing re- 
liance on government and alliances. 


HOMEOWNERS! 


BREAKTHROUGH 


x CHIPPER/SHREDDER! - 


WALICBEHIND 


Introducing the TROY-BILT® Chipper/Vac™...a 
revolutionary self-propelled design that is easier __ 
to use than any ordinary Chipper/Shredder! и 
The TROY-BILT® Chipper/Vac ends raking ё 
bagging! This breakthrough yard clean-up 
machine chips, shreds, reduces & bags 
debris...automatically! 
е Powerful Vacuum Shredder - 20" 
wide vacuum draws debris into the |... 
shredding chamber...as you walk! w 
* Auto-Feeding Chipper - Simply 
drop branches into the chute; the ашасы i. a 
machine does the rest! * Collects yard debris as : you ттт кш 
e Chips branches up to 5%" thick! 
• Reduces yard debris 10-to- 1! 
* Recycles yard debris into valuable, 
attractive landscape & garden mulch! 


i ку. 
FREE CATALOG! CALL TOLL-FREE: 


1-80 0-538-2 121 2055 


4033 


Dept. А6055 Name 
102nd Street and 9th Avenue 


І 

І 

| 

Troy, New York 12180 Address - 

(1 YES! Please send me your FREE City 
Chipper/Vac Catalog including details on all С—С“; 
Models, Special Sale Prices...PLUS your State/Zip 
TROY-BILT® Easy Payment Plan. Also Available in Canada ©1993 panien Way Ine. 4 


Nobody, of course, can yet tell you 
exactly what the ultimate all-purpose 
devices are going to look like or even 
who will sell them to you, but don’t 
rule out the heirs of Ma Bell. 

“The phone companies are, I sus- 
pect, somewhat surprised by the ran- 
corous world of video media,” Sikes 
noted in 1992, adding: “Users or 
prospective users are, at this point, bit 
players in this drama. And that is too 
bad. They represent demand, and any- 
time demand finds supply being ma- 
nipulated by the government, the pub- 
lic interest and those who represent 
demand generally find themselves out 
on the street.” 

Some critical public questions of “de- 
mand” remain unanswered. Among 
them: How can a growing U.S. under- 
class that already suffers from an in- 
formation deficit be enabled to partici- 
pate? А person who doesn’t 
understand the inherent benefits of an 
information-rich environment may not 
even be able to articulate relevant de- 
mands or press for the tax-dollar in- 
vestments that could assure an equi- 
table process. And beyond the 
accessibility issues are even larger 
questions of what constitutes an ap- 
propriate information mix for the 
Golden Age of digital media. 

In his book, Mirror Worlds (Oxford 
University Press), Yale computer sci- 
ence professor David Gelernter plugs a 
universal data stream, manipulated by 
new kinds of software, into your home 
screen. “You can see traffic density on 
the streets,” says Gelernter, “delays at 
the airport, the physical conditions of 
the bridges, the status of markets, the 
condition of the city’s finances, the cur- 
rent agenda at city hall and the board 
of education, crime conditions in the 
parks, air quality, average bulk 
cauliflower prices, and a huge list of 
others.” Gelernter believes prototype 
systems capable of delivering this digi- 
tal world for investigation by any and 
all of us are years, not decades, away. 
(In June, Gelernter was seriously in- 
jured by what authorities believe is a 
serial mail bomber.) 

Gelernter’s vision, however, is only 
one view. Another came from John 
Abel, senior vice president of the Na- 
tional Association of Broadcasters, 
whose initial reaction to the prospect 
of interactive TV, as reported by The 
New York Times, was at once profound 
and redundant: “It lets me make im- 
pulse purchases immediately.” 

Digital technology means that our 
choices, at the beginning, are almost 
infinite. As a practical matter, there is 
no guarantee that they will stay that 
way. 85 


NRI knows: The best way to learn to 
service today’s computers is to actually 
build a state-of-the-art epo чан 
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NEW! 
486SX/25 MHZ 
MINI-TOWER COMPUTER! 
THE MOST POWERFUL 
COMPUTER AVAILABLE АС 
IN HOME STUDY j 
TODAY! 
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TRAIN WITH THE LEADER - NRI 


Train with NRI and prepare for a high- 
paying position as a computer service 
technician, even a computer service 
business of your own! Regardless of your 
previous electronics background, you can 
succeed with NRI, the leader in career- 
building at-home electronics training for 
over 78 years. You begin with the basics, 
rapidly building on the fundamentals of 
electronics to master today's advanced 
microcomputer concepts. 


LEARN BY DOING 


NRI's highly acclaimed learn-by-doing 
approach gives you a complete under- 
standing of the intricate electronics behind 
the 1 meg RAM, 32-bit CPU computer 
system included in your course. You 
perform hands-on electronics experiments 
with your NRI Discovery Lab and digital 
multimeter, then build and test the 
powerful 486sx/25 MHz computer you 
train with and keep. You install the 1.2 
meg, 5-1/4" floppy disk drive, learning disk 
drive operation and adjustment. Later, you 
dramatically improve your computer's data 
storage capacity by installing a powerful 80 
meg IDE hard drive. You even learn to 
diagnose and service virtually any 
computer problem with the extraordinary 
R.A.C.E.R. plug-in diagnostic card 
and QuickTech diagnostic software "À 
also included in your course. 


STUDY AT YOUR OWN PACE 


With NRI, you study in the privacy 
and convenience of your own 
home — with your personal 
instructor and NRI's team of 
technical professionals behind you 
every step of the way. You learn at your 
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MASTER YOUR FUTURE 


The Department of Labor forecasts over 
220,000 jobs for computer service 
technicians by the year 2005 — a full 38% 
increase over today’s level. With the right 
training and skills, you can cash in on this 
wide-open opportunity and become a 
high-paid computer service technician. 
Whether you choose a full- or part-time 
job — or start a computer service business 
of your own — you'll be well prepared, 
continuously drawing on the real-world 
experience of your NRI training. Master 
electronics and computers the NRI way 
and master your future! 


LEARN MORE ABOUT NRI TODAY 


Send today for NRI’s free, full-color catalog 
that describes every aspect of NRI's inno- 
vative computer training, as well as hands- 
on training in other growing high-tech 
career fields. If coupon is missing write to: 
NRI Schools, McGraw-Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 


SEND CARD TODAY FOR FREE NRI CATALOG 
y. /./ 4 McGraw-Hill Continuing Education Center | CF 
Schools 4401 Connecticut Avenue, NW, Washington, DC 20008 "ul 
mai. М Check one FREE catalog only [J Computer Programmin 
C] Programming in C++ with Windows 


Г] MICROCOMPUTER SERVICING [ ] Desktop Publishing & Design 
Г] TV/Video/Audio Servicing Word Processing Home Business 
[Г] Telecommunications [ Bookkeeping & Accounting 

Г] Industrial Electronics & Robotics Ë] Home Inspection 

Г] Security Electronics Г] Building Construction 
О Electronic Music Technology Г] Small Engine Repair 
[_] Basic Electronics Û Automotive servicing 


own pace — no classroom pressures, no 
night school, no need to quit your present 
job until you're ready to make your move! 
Step by step you're guided through the 
assembly of a powerful 486sx-based 
computer system — the centerpiece of 
your coursework — complete with 
monitor, floppy drive, 80 meg hard drive, 
operating and applications software. 

You get the hands-on experience 
you need to troubleshoot any IBM- 
compatible computer, plus the confidence 
to tackle any service job you take on. 
What's more, you work with today's most 
popular integrated software package, 
Microsoft Works, learning to use its word 
processing, spreadsheet, database, and 
communications utilities for your own 
personal and professional applications. 

It's a fact: Only NRI gives you such 
thorough, effective training in computer 
servicing. And no other school gives you 
hand-on experience with a computer more 
powerful than the 486sx-based system 
included in your course. 


IBM is a registered trademark of International Business Machines 
Corp. RACER and QuickTech are registered trademarks of 
Ultra-X, Inc. 


Name (please print) Age 
Address 
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The new look of luxury 


[Continued from page 74] 


The GS300, designed for Lexus by 
the renowned Giorgietto Giugiaro of 
ItalDesign in Turin, Italy, has intrigu- 
ing shape, similar to the Volvo in con- 
cept and to the Chrysler in execution. 
At 3,757 pounds, it’s a big, heavy car 
with a massive DOHC four-valve 
straight-six engine—a la Jaguar, only 
better. 

The GS300's three-liter six, the 
same engine used in the Lexus SC300 


sports coupe, produces 220 smooth, 
fluid hp—enough for sustained high- 
speed cruising. Yet it idles at a nearly 
silent 39 decibels, about the lowest 
rating we've seen. 


pensive suspension system in our 
group of test cars: front double- 
wishbones with gas shocks and an- 
tiroll bars, rear upper arms, and lower 


Т: Lexus (55300 has the most ex- 


lateral links. The automobile is fitted 
with standard ABS and P215/60R-16 
Goodyear or Bridgestone tires on alloy 
wheels. Although the car wasn’t exact- 
ly glorious during some of our high- 
speed maneuvers—lifting off or 
adding throttle produced tail-out wan- 
derings—it did well on the skidpad 
and was a model of quiet efficiency 
during street driving. 

The brakes were superb, capable of 


massive heating-up exercises and 
pulling the Lexus GS300 down from 
60 mph in a mere 135 feet. Although 
decidedly chunky, the six-cylinder 
sedan is a thoroughbred in almost ev- 
ery way. 

Each side of the car is made in a sin- 
gle stamping (the industry's largest) 
by Toyota’s 5,200-ton transfer press 
(the world’s largest), which is located 
in Tahara, Japan. Toyota claims its 
Tahara operation is the world’s most 
advanced automotive plant. 

In its interior layout and instru- 
ment panel, the GS300 is the same as 
other rear-wheel-drive Lexus models, 
and similar to the ES300 as well. Like 
BMW and Mercedes, Lexus apparent- 
ly believes that a good design сап be 
used more than once. And in this case, 
the design is excellent—the best in the 
business, in fact. The only new devel- 
opment here, however, is the highly 
capable voice-activated portable cellu- 
lar speaker-telephone, an option that 
buyers and lessees have gone for in a 
big way. 

For $37,500, this car offers many 
charms, including a seven-speaker 220- 
watt audio system (a killer Lexus/ 
Nakamichi 280-watt system is option- 
al). For the complete package, add 
$1,600 for traction control, $1,300 for 
leather, $900 for a CD system, another 
$900 for a moonroof, $115 for floor 
mats, $60 for a trunk mat, and $50 for 
wheel locks. That brings the price to 
$42,425, a sum that detracts from the 
car’s otherwise considerable allure. 

Ranking the four luxury sedans in 
terms of dollar value and overall ap- 
peal, Га put the Volvo 850GLT in first 
place, followed closely by the Chrysler 
LHS—the first truly new luxury car 
from Chrysler in years, and the best 
luxury entry from that manufacturer 
in years as well. 

The Infiniti J30t and Lexus GS300 
are both finely crafted Japanese cars 
that cost many yen to manufacture. 
But buying either of these two auto- 
mobiles requires deep pockets. If 


: Join the 17 year 
SK тану leader... 
SS Tri-Steel 


Start your own n Noni Framed “ua "Wasin 


Tri-Steel's Homes have features not available with ordinary wood housing. 

+ Unmatched Protection trom High Ипа, Fire, Termites and Earthquakes 
e Energy Efficient 9" Thick [1-30] Insulation for BIG Energy Savings 

+ Environmentally-frienaly Material (over 60% of all Steel is Recycled) 

e 700 Models + Custom Designs  Clearspan Interiors + + MUCH More 


Distributors Wanted 


We've helped people all over the world to develop their own business. 

€ intensive Hands-On Construction Training % No Experience Necessary 
€ Fast, Simple Bolf-fogether Construction € Construction Assistance 

Ф Low, 100% Refundable investment € Unmatched Distributor Support 
$ Multi-Family, Commercial & Small Buildings % No Franchise Fees 


Tri-Steel Homes, like the CRESCENT model (above), are 
much like a giant erector set... you simply bolt-together 
the pre-cut, pre-punched components i in a dicii ae 


SEMINARS and WORKSHOPS 
| LOCATION: SEMINAR DATE: 


| Los Angeles, CA Nov. 3, 1993 
Orlando, FL Jan. 12, 1994 
Charlotte, NC Feb. 2; 1994 
Chicago, IL Mar. 2, 1994 
Baltimore, MD Apr, 6, 1994 
бесте, WA June 1, 1994 


Seminar: $50. Seminar date followed by 
2-day Training Workshop. A7IENDANCE 
LIMITED. Call for reservations & details. 
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Choose from 100+ standard models or haya. | 
Tri-Steel custom design a home for you. 


Call fo Order CALL TOLL FREE TODAY = money were no object however, Га 

$19.95 VIDEO or | 1-800-TRI-STEEL “( Tri-Steel choose the Lexus GS300 for its big six 

FREE Info Packef | (817) 497-7070 Fax: (817) 497-7497 Structures, Inc engine and masculine looks, and rec- 
5400 S. Stemmons Frwy. Denton, TX 76205 | | " 


ommend the excellent Infiniti J30t to 


€ Copyright 1993, All Rights Reserved xir : 
avant-garde families of two. РЕ 


JMUND SCIENTIFIC Co. makes Christmas shopping easy with our most popular ¢ 


est-sellers’ selected from our catalog by millions of hobbyists and students. 


x America’s largest mail order marketplace of unusual values in telescopes, microscopes, magnets, solar cells, 


шүй scent t 
vost 4 ы 


е Wheel®, The Talk Of The Galaxy. 
d I! Be oe Moljana,, О. 


alot of їшп тр. 
instrating ^ ae —— Жұт 

вмісе іо amy = .-. p VES Jt 
ler, genius - 
ytherwise. ' 


h Space Wheel onto its curvilinear path to create the Ба? 
ess motion of winding up by running down. Down 
de and up the other for as long as you care to watch 
ace Wheel uses these scientific concepts: kinetic and 
lial energy, the laws of thermodynamics and other 
aigus forces. A great perplexing рига for an 
ing mind. 


132 519. 


Metric Triple Balance Ohaus Scale 
with Single Pan Balance. 


The classic weighing 
instrument provides 
accurate weights 
year after year. | 
_ ДА Rugged construc- 
“ШУ tion, weigh anything 
lids, solids ог live animals. Three tiered, notched beams 
550, 10-100, 0-10 grams ag hos center readings, slidin 
5. 610 gram Capacity. inless & platform 1 18,655” 


Acc. Wt. Set, expands scale to 2.610 cap. 
1-500 and 2-1000 gram wis. РҰ41,766 $26. 


Spectacular Color To Your Home With A 
ی‎ а 


1bow Light Display. 


aquilateral prism mounted in — W 
tractive high tech positioning 
catches the sunlight from 
windowsill and projects the 2 
-changing rainbow patterns aver 2 
walls, ceiling and floor. It's almost like 7“ 
J inside a multifaceted diamond. Glass equilateral 

n is 2° (50mm) long with 1° (25mm) faces. Black 
400 $7.50 


ic mount is 3'xTA'xT'A'. F 
1 Your Own 2000° Solar Furnace With This 
пе! = жыр Мы nv The Sun's Rays! 
- +0011 be able to use this pra- 
Z eision lens as a solar cooker 
келі for heating food, as a kiln for 
pottery - and even to melt 
metal or for other solar 
experiments. Lens has an 
B'A f1., 50 lines per inch, measures 1074 x 
10", Үн thick. Unmounted lens comes with 
instructions on how to build the 360° stand 
——and frame shown. PV70,533 $30.70 
ry Detail Of Your Eye Enlarged. 
zk contact lenses and inspect - 
own eye with our unique close- ^ = 


E 
уе inspection mirror. Our preci- d اک‎ 
radius mirror with front surface > ДӘР 
ing allows you to inspect your `. Бе; 


eye by simply holding the mirror 
oximately 2 inches in front of — 

eye. Ideal for contact lens wearers or to inspect for 
nt alien particles. Mirror is 2 inches n Er with 
surface aluminized coating. 52 $9.95 


And Intriguing! You'll Play For Ша With 
‚е Colorful Magnetic Magic Marbles. 


a mountain or odd geometric 
ns with these fascinating, high 
t plastic marbles. Each marble 
ioth a negative and positive 
A challenge to your imagina- g 
Fun for ре кені adults too! СА 


968 асыр d 
5 Pai unis "70 Ea. 
0 Packages or more) @ $3.20 Ea. 


MÀ‏ — ےے 
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loon- Blob, rm Crawls Out Of АТТАС) 
And Lc Looks Alive As It Creeps Uphill. > 


= ATE DU ( 
Moon-E Blob has unbelievable properties and is ^ ei 
Tun to play with...it acts alive and looks like a IT A 
living protoplasm as \ defies gravity by 
jeran п up and out of its container, ifs И. an | 


dehydrated plastic - just add water to Ü | 
activate R. Completely harmless. x 5 
| 2 Packages, РуЗа ,440 $7.25 ~ 
ors Ву The Bag For The Hobbyist, Modelmakers 
T Our inexpensive = 
motors can make 
wheels go ‘round, 
= propellers turn. 
Unlimited 
applications. 


i fun by adding motion to 
science fair projects. 
mstrations and experiments 
this special buy of 20, 1° 

irs with *^* long shafts. 
1" Motors PV1304 $14.85 


For Phone Orders, Call 
1-609-547-8880 
for friendly special treatment 
lisa, MasterCard, Diners Club, Am. Exp., Discover, 


Blanche or Optima. Call anytima, 24 hours a day. 


iT ORDERS SHIPPED WITHIN 48 HOURS 


| Our new, revised 128 page full color edition contains over 4,000 
1 products. A fascinating source book for young scientists search- | 
4 ingfor creative ideas that can be adapted for science fair projects. 


› WRITE OR CALL FOR YOUR COPY TODAY! 


| 290 Assorted Stars That Glow In The Dark Turn | 

А Any Wall Or Ceiling Into The Night d 
А . .. Assortment of 250 luminous |; 
iv a stars that glow in the dark оп! 
5 ceiling or wall, You and your 
Digital Thermometer Shows ТІГІН trends wil enjoy viewing these "stars". They'll light up a 
Indoor AND Outdoor Temperature, |°™ with the beauty of glowing stars and you'll have fun 


with astronomy. Easy to apply fe er glow after exposure 
Memory For The Day's High AND Low! |to tight. Comes with star chart ыр instructions to recreate. 
1 1 Now, you'll know at a glance, 


the big dipper, Milky Way and the heavens. 
| with large, easy-to-read LED 


PV9521 Pkg. of 250 $4.50. 
| readout numbers, both the ош-[|[————— 
F =] side and inside temperature. This Motorized Gear Construction Set Is Ап 

| Thermometer also records high Intro duction To Engineering. 


and low readings. F° or С° selec- 

' | table —40*F to УР DONE ~ For Little People. 
| Easy to mount. Uses 2 "AA" bat- 9 Large gears snap together easil 
jteries (not incil). Complete a 0 Із small ORE. Easy | 

with10' probe sensor cord. 


ef) follow diagrams and color- | 
2. ful parts are used to con- 
struct 165 “snap-together” 
girders, platforms, wheels, | 
Iso included is a hi torque | 


Reg. PV/38,038 on sale $30 | 
The Vortx™, More Than A Money 


Performs spinning tricks and high maneu- 
vers. Drop а coin onto the launching pad, 
spin the Vortx unit in a circular motion. 
This creates an immense amount of 
speed, causing the coin to spin around 
and around until iti finally drops to the bot- 
tom storage area. continuus 
rolling so far is 33 hours, 16 minutes.” 
Challenge your skills, spin the coin back 
up the tunnel or spin it upside down, plus 
More 


Made of tough polypropylene. 
instructions included. PV37 32 $18. 50 


This Clever Gadget Wil 
Tell You How High You Are. 


Whether you're driving cross country or 
=) hiking in the mountains, this Altimeter 
‚А will tell you how high you are. Shows Ша laser pointer is crafted of the finest materials | 
elevation from sea level to 15,000 feet. | and built to the highest industrial standards, 8 hours contin- 
be mounted to dashboard with self | wous battery life, uses 2 "AAA" batteries includes weighs less |! 
sticking tape m .) or has Tunes screw | than 2 oz. Rated output: 3mW at 670nm. | 
holes. Built-in barometer in PV34,544 $39.95 PV52,442 Price Breakthrough! ONLY $48.95 


The London Natural History Museum Dinosaur Replicas Beautifully Sculptured By Craftsmen. | 


SUPER SAVER PRICE, ONLY $32.32 
All 8 models. PV5097 
SAVE $5.00 Heg. $37.32 if purchased PUMA 
These beautiful models were sculptured by , 
highly skilled craftsmen and authenticated by 
experts at the Natural History Museum, % 
London, England, using fossil remains and 
other prehistoric or living evidence. fy 
Prehistoric animals are based on a series of а 
1:45 scale models. Solid, 


gears, perum aM ‘drive belts. 
powerpack to power your projects. You'll be able to build 
moving trains, cars, planes, windmills, catapults and so 


much more. Instruction booklet included. Batteries | 
required (not included). ‚014 $25.95 
Our Lowest Price Compact Laser Pointer... 
It's емені Measures Less Than 5.5". 


== 0 NEW! 
% Ideal for lecturers, educators, 
n instructors, other prefessionals. 


It projects a brilliant red laser dot to focus 


business and sales meetings at distances 
up to 150 feet, This compact pen style class 


unbreakable colored plastic. ^t 7. 
1. Megalosaurus @L...............PW36,741 $3.79 8. Mamenchisaurus 12 1/2 Lx10W.....PW38,740 $7.58 
2. Pteranodon 6 1/2°W ....... - PV36,738 $2.19 B. Brontosaurus 171... емел РҰ38,130 $7.59 
4. Stegosaurus 83 .........РҰ36,739 53,19 1. Tyrannosaurus 10° Ls coss РИЗВ, 745 B8 
4. Triceratops 4 7/87 .............PV38,740 $3.78 B Woolly Mammoth 4 DM ss .P¥36, 743 $4.29 


' and lens light. Safe and easy 10 
use, A 52 que booklet included, 
№ describes the various features in- 
side the normal eye, how the iris 
md works, kinds of floaters and fixed 


/ 
PV33,538 $29.95 objects, how to inspect contacts. 
getting conversation piece you'll ever own, Each mirage NEW! Explorabook™... A Kids’ Science 
you display is a scientific phenomenon called a three Museum In A Book. ۹ 
dimensional real image. For years, students often first | A ‘hands-on’ interactive science 
heard of them in science labs, but few actually saw опе. | discovery book/kit features over р 
Observe the path of light rays illustrated as they construct | 100 pages of activities bound | 
а three-dimensional image of this fascinating optic mirage right into this beautifully printed | 
disc... there із nothing there. The object actually is | Spiral book. Mix up agar for a E 
below, displaying an Jie parabolic optical effect. | bacteria study, read a cartoon 
Even when li apt the o es appears a M on top. | through a fresnel lens, study 
Acrylic Mirror Optic Mirage, 381 $39.95 | optics with a plastic lens and a 


Por de as optical illusion with a moiré 
Always Spin In A Counter Clockwise Direction? 

UR properties | young scientists" ES Stati 
axes and adzes called Celts. These rocks had a preferred | 
with its axis aligned at an angle of about 5° to 10° from 


| spinner. Take the ouch out of 
were first discovered | “The best present a child could 
direction of rotation. Spin the space pet the offer way | 
the main axis of the stone. Angular momentum is con- 


Mirage will become the 
most baffling, attention- 


— —Ó— Originally — called physics! Apes G and up. 
==» ipin 
by archeologists | receive." Robert Edmund. 
and it will stop, rock up and down on the long axis, and | 


because their | “Тһе best science fun book for с 
= 
studying prehistoric РУ4766 $17.95 
then reverse its spin. Hint: the round edge is an ellipsoid, КЕ 


Жете Lift up to 200 Ibs. Fun to use around docks 
ҚА and bridges. A ‘must’ for a boat, it helps 
retrieve metal objects that fall overboard. 


served, but it doesn't look it. Made of injection molded You'll be amazed at what you pull up. Wt. 
acrylic. Size: Зе x "4" x r, Package of 3 PV38, 812 $5.95 А SUA e pa cue vals 
_ | Radiometer...A Space Age Sphere, sion and chipping 71,135 $33.95 


Flash Rocks. 
Strike them together and see 
amazing flashes inside the rocks! = 
The source of light is a miniature = 
“lightning Nash" that occurs in TIE 
the quartz material within the rocks. It's nature's Piezo 
effect. Pack of 3 bags (B rocks) PV37,474 $8.50 


It's fascinating to watch the delicate vanes // · 
within this 5° pracision-made sphere spin |i = 
faster and faster illustrating the basic prin- WW 

ciples of solar heating. When light strikes 
the vanes it transfers heat and the vanes 
begin to move. Works from direct sun- 
light or artificial light. An attractive con- 
versation piece. PV60.082 $6.95 


С 


* 


: ең 
Y Ell 
E. 
a ^ 
aT 


No Risk Guarantee! If you are not completely satisfied with your purchase, return the merchandise 
in its original package and we will cheerfully retund your money in full. We back our products! 
Our 45 day unconditional guarantee means you take no risk on any product you buy from us. 


Edmund Scientific Co 


different visual illusions 
and 
Examples: 
color, color reversal, 
ambiguous figures, size 
and figure distortion... e 
Gard Size: 3'h 
Two card decks available | 
Deck A: Can You Believe Your Eyes PV39,635 $7.95) 
Deck B: More Illusions 8 Visual Oddities PV39,636 $7.95 


_ Go Fishing With This Mighty Magnet. ! 


Dept. 13DB, C912 Edscorp Bldg., Barrington, NJ 08007 | 


Т | Science ады. kits, iii prisms, miniature ышы Шы optics, weather instruments, si а and more. 


Our Most Popular Science Fun Assortment. 
Classic science demonstration to oys have amazed and 


intrigued young minds Tor many generations. You'll have 
fun and learn scientific demonstrations with these 


favorites 

e Perpetual drinking bird ^ $25.35 Value 
e Whirling gyroscope 
e Sun-powered radiometer SFECIAL $9495 
* Amazing flying bird 


Miniature Water Pump For Photo Darkrooms, 


Science Fairs, ушеш қын ER 


This tiny pump can 
ump a pint per minuta yc 
рма 2" high flow. / 


eal for temperature control and Шыр T Potro chemi- | 


bes table fountains, model waterfalls, water filtration and more. 
Can be used in either direction and is self-priming. Operates on 
2 flashlight batteries (not incl.), runs up to 48 hours before bat- 
tery change is required. 4" tube included. РҰ50,345 $7.50 


attention to slide presentations, charts, |Exciting Books For Science Fair Projects 


UE exe Experiments For Everyone" 


E | New, up-to-date edition of the best known 
ENTS science experiment book in the world. 
*|Compiled by science ны, under 
^ the auspices of UNESCO in Paris. 251 
L*" (pages, eaturing optical projection, elec- 
LEE S | tricity, chemistry, astronomy, magnetism, 
ү c geology. physi ogy and more. Describes 

S Fey experiments with easy-to-follow instruc- 
EDMTFLED BT PERETE lions - jede 


А nt 
eu. 


Science students will find ideas for pro- 
jects involving basic scientific principles, 
ncluding inertia, gravity, magnetism and 
the mysteries of chemistry in this well 
illustrated book. 208 pages, by Robert 
Brown - uses inexpensive materials with 
step-by-step instructions. РҰ9703 $9.95 


Le dur dur i 
777 


“333 MORE Science Tricks And 
Experiments" 222 pgs. PV35,838 $10.95 
| Perform Experiments With Equilateral 
Prisms Discovered By Sir Isaac Newton. 


ыы Prism discovery optics 

Mind Boggling Optic Mirage? Creates Have | You Ever Seen The Inside Of Your Eye?| .— `y have three equal 60° 
Baffling Illusions That Defy Explanation. i Eyescope is an optical device for] N 2^ angles, ideal for class- 
— ET looking at the inside of your eye мМ room demonstrations. 

` o 2 mths It's a specially designed diffuser] ff С Turn sunshine into rain- 
| incorporating а parabolic mirror] £^ ^ Í bows, bend light, even 


` f 


can perform Newton's basic dispersion of white light into 
| the spectrum experiments. All made of optical glass. 


Face is 25mm. 
100mm, PV31,798 $6.85 


Simm, PV31,801 $5.35 
75mm, PV31,797 $5.75 150mm, PV31,799 $9.25 


Deal An Optical Illusion Next Time You Play 


Poker, Blackjack or Gin Ru MN. 
sual illusion cards аге 


` ‘Treat conversation = 
piece for your card = 


games. Contains 52 WIE 


instructions. [I 
Illusions in 


"ати. 


(Edmund Scientific Co. 
"Оер! 13DB, C912 Edscorp Bldg. 
! Barrington, NJ 08007 


i METHOD OF PAYMENT: 
Û Check enclosed D visa 
O MasterCard LJ Diners Club 
П American Express Û Carta 
O Discover ПІ Optima 
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Jumping 
| Quarters 


| The Air! 


| are two 1 ого liter 


| tap water. 


| includ 


make a periscope. You | 


| Fascinating to watch. Sim 
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Edmund's 
Famous 


Leap 3 
Feet Into 


Full of fun and surprises. 
ein xor the e м4 | 
umpin isc 

ы, our fin- ФА 
gers, rub for а sec- = 

ond, lay it on any smooth sur- 
face... amd POP! It 


= 
| leaps into the air, 3 feet 6, E. 4 


high. Friends won't be * 1 
able to resist tinkering with | 
them. How deos it work? 


| The nickel and stainless Ss 


steel discs work on the prin- 9 ® 

ciple of thermodynamics. Heat 

(rubbing the discs) makes metal 

expand, a cool surface makes it 

contra 12 -— 2 099 $4 eH 
42 


The 
Handboiler, 
A 


Demonstration 
Of Physics. 


Watch the liquid contained within 
the glass chambers appear to 
"boil" from the warmth of your 
hand that increases the vapor pres- 


| sure within the chambers. The 


warmer your hand, the better it 
works in this unusual demonstra- 
tion of physics. 


Make Your 
Own Wild 
Tornado. 


Our Tornado Tube 
assembly allows 
you to demon- 
Strate the wild vor- 
tex phenomenon 
of a natural torma- 
do. All you need 


plastic soda bot- 
tles and ordinary 


Instructions and 
explanation of sci- 
entific E principis 


. Of 2 tubes 
.592 $3.95 


Our Amazing 
Happy Bird 

Never Stops 
Drinking! 


duck 
the bird's beak into a glass of water 
to begin happy birds bobbing 


| mation. Then the bird takes over, 


continuously dipping into пан water 
for a drink. PU60.778 $4.50 
mm 


PRICE 


іп ҺЫ Add 6% Sales Tax 
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| RUSH FREE 128 PAGE 
FULL COLOR CTALOG TOTAM ae 
Мате 
Address 
i 
| City — Бао 
leer mmm бөріге Science Hobbyists Since ТОДО a0 mim trm m кескені 


Serving Science Hobbyisis Since 1942 


Choose the healthier 
way to unwind after work. 


30-day in-home trial! 


Relax with the 
NordicTrack exerciser’s 
total-body workout. 


So you're tired after a long day of 
work. Not surprising. Many of us have 
demanding work schedules and family 
obligations that make us want to head 
right for the couch. 


But there’s a healthier way to 
unwind besides "couching" it. All you 
need is a NordicTrack” exerciser. 

By simulating the total-body motion 
of cross-country skiing, a NordicTrack 
exerciser provides an invigorating 
cardiovascular workout that burns 
more fat, relaxes your muscles, 
releases pent-up tension and leaves 
you feeling calm, refreshed and 
energized. 


Thanks to NordicTrack's patented 
flywheel and one-way clutch system, 
you'll enjoy a smooth, jarless motion 
while safely toning and conditioning 
your entire body. 


In as little as 20 minutes, 
three days a week. 


NordicTrack delivers more of a 
workout in less time, so it fits perfectly 
into your busy schedule. Exercise for 
as little as 20 minutes, three days a 
week, and start seeing results — like 
weight loss (burn up to 1,100 calories 
per hour), improved cardiovascular 
fitness and increased energy. 

50 before vou unwind on the 
couch, discover the unwinding power 
of NordicTrack. 


ГА 


FREE Video апа Brochure 


The next jump jet 
[Continued from page 66) 


ARPA’s strike mission profiles calls for 
the ASTOVL to make its attack run at 
that same altitude while flying just 
above the speed of sound. On a recon- 
naissance mission, the aircraft must 
be able to reach Mach 1.2, or 915 mph, 
not far above ground level. 

The ASTOVL is expected to have a 
“part-time Stealth” design. Іп a small 
aircraft, providing enough internal 
storage space for a full load of missiles 
and bombs is almost impossible. So 
the ASTOVL will probably carry four 
air-to-air missiles or a pair of laser- 
guided bombs in a stealthy internal 
bay. Additional weapons and fuel 
tanks could be attached externally, 
though their highly radar-reflective 
shapes would diminish the plane’s 
stealthiness if they were carried with- 
in range of hostile radar. 


efore the prototypes are built, 

both ASTOVL designs will under- 

go testing at NASA’s Ames 
Research Center in California. Large- 
scale powered models of the aircraft 
will be tested while hovering and at 
low forward airspeeds in a huge 80- by 
120-foot wind tunnel. Smaller pow- 
ered models with tiny engines driven 
by compressed air will be used to 
study airflows around the aircraft and 
the way they interact with the ground. 
Then two ASTOVL prototypes will be 
built, one with a lift fan and one with- 
out. Clearly, ARPA is seeking an alter- 
native to the costly, perennial practice 
of building entirely different fighters 
for the Navy and the Air Force. 

Lift fans, unlike Harrier-type direct- 
thrust STOVL propulsion systems, 
can be built into aircraft that are in 
most respects conventionally laid out. 


ordic 


rack f can L800-441-7891 «x; 


| | So it should be possible to design both 

or write: NordicTrack, Dept. 280K3, 104 Peavey Road, Chaska, MN 55318-2355 i ASTOVL and conventional Versions of 

“The World's Best О Please send me a FREE brochure О Also а FREE VHS videotape | the plane, with an extra fuel tank in 

; кыж EM CENT" TT | | place of the lift fan in the runway- 
Aerobic Exerciser. ү” | | based version. 

| а | 7" -— š i The two fighters would look differ- 

eee сата >= | bun during баке and landing, 


when doors would open above and be- 
low the ASTOVL lift fan. By avoiding 
- the extra weight of previous fighters 
ج‎ =u Wk rT PRESERVATION able to operate from aircraft carriers, 
N d a f ү Кайкынын the ASTOVL and its non-hovering 
n ! PLAN ON IT cousin could eliminate the key argu- 

a gg ین‎ 


ment against the Navy and the Air 
Force buying common fighters. 
Runway-free fighters are enduring- 
‘ly attractive to military strategists 
contemplating future regional con- 
flicts that may take place in remote 
areas, far from the nearest air base or 
aircraft carrier. With the new lift-fan 
technology, ASTOVL planes could 
replace many of today’s fighters by the 
year 2010. us 


Planning on restoring a house, 
saving a landmark, reviving your 


neighborhood? 


Write: 

National Trust for Historic Preservation 
Department PA 

1785 Massachusetts Ave., N.W. 
Washington, D.C. 20036 


THE GENUINE LEATHER 4 
US. ARMY FIELD JACKET 7^ 


Millions of fighting men swear by it. Now, you can own it in genuine leather! 


ІШ Ask any man who ever owned one. ..he'll tell 
you it's the best jacket he ever had. For millions 
of G.L5, the official issue U.S. Army Field Jacket 
was the 1nost prized piece of gear from Army 
days. Earning its stripes from World War II 
to Desert Storm, it always came home with 
the troops. Now, The Genuine Leather U.S. 
Army Field Jacket combines the rugged 
good looks and comfort of the jacket 
that veterans treasure with the richness 
of supple genuine leather! Available 
exclusively from Willabee & Ward. 
Authentic Details. 
Practical Hip-Length Cut. 
All the great features that made the 
original so popular are here. For 
starters, there's the famous fit and cut. 
It’s comfortable and it covers you to the 
hip. The regulation shoulder epaulets, 
roomy snap-close pockets, zipper and 
snap-front closures, adjustable cuffs, and 
drawstrings at the waist and hip. What's 
more, we've updated the classic design by 
adding convenient side-entry pockets, 
two zippered inside breast pockets, and a 
comfortable satin-blend lining. The result 
is a great-looking jacket that's perfect with jeans, 
yet the luxurious genuine leather makes it dressy enough 
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Willabee & Ward Satisfaction 

47 Richards Avenue Guaranteed 


Norwalk, CT 06857 


CALL TOLL-FREE: 1-800-367-4534 Ext. 685-207 
Please send me ___ Genuine Leather U.S. Army Field Jacket (s). 


Sizes(s) (Circle): Small Medium Large Extra Large 
(38-40) (42-44) (46-48) (50-52) 


Color(s) (Circle): Brown Black 


For each jacket, charge 6 installments of $34.75 * to my credit 
card LJ] VISA (О MasterCard LJ] Discover LJ] Am. Ex. 


У e Regulation epaulets 
е Roomy snap-close pockets 


® Zipper and snap closures 


ө Waist and hip drawstrings 
— Adjustable cuffs 


Credit Card # Exp. Date 
| | Name 
(PLEASE PRINT CLEARLY) 
Just $199. Convenient Monthly Installments. қалды 
The Genuine Leather U.S. Army Field Jacket is available in 
brown and black and is priced at just $199 (plus $9.50 City/State/Zip 
shipping/handling), payable in six monthly credit card 
installments of only $34.75. Comes with a 30-day money- Signature 


(All orders subject to acceptance.) 

[ I prefer not to use a credit card and will pay by check. 
Enclosed is my check for $199 plus $9.50 shipping/ 
handling, a total of $ 208.50 * for each jacket. 


* Any applicable sales tax will be billed with shipment. 
Higher shipping/handling outside U.S. 


back guarantee. Available in sizes S, M, L and XL. Call 
about larger sizes (XXL and X XXL) for $50 more. Have 
questions about sizing? Call us — we'll fit you over the 
phone. Phone orders normally shipped next business day. 
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The Thinking Person's Gift Guide 


Old Fashioned Tin Novelty Signs 
These are reproductions of actual Popular Science covers from 

= years past. All are made of high quality 

| embossed tin with rolled edges. All have been 

hole-punched for easy hanging in the family 
=, room, office, den, etc. $16.95 each ($4.50 
BA shipping), $29.95 for two ($7.00 shipping), 
or ds the set for only $56.00 
тт ($12.50 
shipping). 
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#3096 February 1943 
#3092 June 1932 
#3094 February 1938 
#3095 April 1938 
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Pro pido ae 

Here's a pocket-sized LCD blackjack 
game which shows you how to win 
and have fun. Gives advice on bet- 
ting, hit, stand, split, and double 
down. Introduces you to card 
counting to improve your skills. 
Choose 1 to 6 decks and 1 to 4 
players against the computer. 
(Battery included). 

#10003 $59.95 

($4.50 shipping). 


Stereo TV 


Listener 


With the TV Listener, one per- 
son can enjoy TV while the 
other sleeps, reads, or stud- 
ies. This complete cordless 
infrared system houses the lat- 
est in sound transmission 
technology. The unique tower 
transmitter and ergonomically 
styled earpads deliver super 
sound with any TV or audio 
source. (Two “AA” batteries not 
included). #5013 $89.95 
($5.00 shipping). 


Dim. 13" X 16" 
FT gw 


SensorTester Plus— 


A must for any car owner. This unique device performs six differ- 
ent tests (including temperature, reluctance, potentiometer, еїс.), 
will troubleshoot faulty sensors on don = 
imported vehicles. Will test ignition modules for | Computers 
GM, Ford, and Chrysler automobiles. Comes with = 

full instructions and one year warranty. 

#5012 $39.95 ($4.50 shipping). 


Computer Training | 
Videos 


What could be simpler than | — яла сіл 
learning about computers апа МТС using Е | 


software іп the comfort of your | (Vs | Microsoft |— 
own home? Sit back in your к E == | Windows 


favorite chair and pop one of the 
tapes into your VCR. These 
videos are unique training sys- 
tems designed to help you master the 
basics of computer operation and a wide 
variety of software applications. Each video 
is $24.95 ($4.50 shipping). 


GENERAL INTEREST DESKTOP PUBLISHING 
#2173 Intro to the PC #2200 PFS First Publisher 
#2184 Upgrade/Trouble PC #2201 Aldus Pagemaker 
#2185 Tandy Deskmate #2202 Publish It! 1.2 
22176 Computers Don't Byte 

42186 Understand PC Networks 


COMPUTERS FOR KIDS 
#2205 Computers for Kids 
#2206 WordPerfect for Kids 
82207 Lotus 1-2-3 for Kids 


SPREADSHEET WORD PROCESSING DOS 
#2177 Lotus 1-2-3 2.01 #2193 ІВМ DisplayWrite 5 #2203 MS-DOS 
#2178 Lotus 1-2-3 2.2 #2194 Microsoft Word 5.5 #2204 DOS 5.0 


#2179 Lotus 1-2-3 2.3 
#2180 Lotus 1-2-3 3.0 
#2181 Quattro 

82181 Microsoft Works 
#2183 PFS:First Choice 


#2195 WordPerfect 5.0 
#2196 WordPerfect 5.1 
#2197 WordStar 5.5 

#2198 MS Works for Windows 
#2199 WordPerfect 6.0 DATABASE 


#2208 dBase IV 


#2174 MS-DOS 6.0 


WINDOWS 

#2187 MS Windows 2.0 

#2175 MS Windows 3.0 

#2188 MS Windows 3.1 

#2189 MS Excel for Windows 
#2190 MS Word for Windows 
#2191 Lotus 1-2-3 for Windows 
#2192 WordPerfect for Windows 


GRAPHICS 
#2209 Harvard Graphics 


We accept MasterCard, Visa, American Express and Discover, or send a check or money order. Resi- 
dents of CA, СО, DC, FL, GA, MA, МО, RI, МҮ and VT must include applicable sales tax. Canadian cus- 
tomers must include an additional $5.00 per order. Customer satisfaction is guaranteed. We offer 
express delivery for an additional $10.00 per order. All checks and money orders must be in U.S. dollars 
drawn on а U.S. bank. 


and ask for Dept. 6KEC or write 
TMM by Mail, Dept. ӨКЕС, 550 Lisbon St. 
Lewiston, ME 04240 


4 Marvin Windows & Doors— 
ИШЕ "Made To Order" from Marvin 
illustrates how made [po order woad 
windows and doors can enhance 
your home. Helps you determine 
your needs for energy efficiency, 
maintenance and architectural 


design. FREE 
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| пев TOOL & EQUIPMENT 


(7 HARBOR FREIGHT TOOL 
! CATALOG Our latest catalog 
is PACKED with a HUGE selection 
of tools, equipment, machinery, and a 
whole lot more! HARBOR FREIGHT 
TOOLS will guarantee your satisfac- 
tion PLUS the value of our low price 
guarantee! See why we have over 2 
million satisfied customers. Cost: 
$2.00. 


Jamestown Stamp Ca, Inr. 
347 fev? That Street 
rene, МҮ EPOD 
‘Sie Кр Ad cor 


P | | JAMESTOWN STAMP 
EE COMPANY'S FREE NEW EN- 
LARGED CATALOOG. Full of 
bargains including foreign stamps: 
U.S., Canada, and U.N. stamps, 
packets, albums, accessories, supplies 
& sport cards. This $2.00 value is 
FREE when requesting stamps on 
approval. Buy only what you like, and 
return the balance FREE!!! 


43 | ROLL.” .TOP-COVER... 


А beautiful Hame wih E rooms, 
cathedral ceilings and unsurpassed 
enerpy efficiency. AND you can build it 
yourself! Since 1969 Timberline 
Geodesics has been providing dome kits 
in many styles and sizes for the do-it- 
yourselfer all over the world. Buy the 
complete kit, or just the Connector 
Package and save by cutting your own 
lumber. Over 100 pages of color photos, 
floor plans, assembly instructions, price 
list and more-$12. Timberline 
Geodesics, 2015 Blake St., Berkeley, 
CA 94704. For VISA or MasterCard 
orders call 1-800-DOME-HOME. 


"WE PRINT OUR CATA- 
| LOG FOR THE AMISH.” 
We're the ' 'general store" for simple 
living. 1,000 items dating to 1800's 
used in Amish kitchens, gardens, 
homesteads. Cast cookware, toys, kegs, 
churns, lamps, handpumps, wood 
cookstoves, gas refrigerators, more! 
Recommended by Home Mechanix, 


L.A. Times, others. $2.00. 


.Noble 


білсе (ara 


Barnes 


ЕТТІІТІПГІР 


| THE BARNES & NOBLE 

SALE CATALOG сап save 
you up to 80% on quality overstocks, 
imports, exclusive reprints. CDs, cas- 
settes and videos. Many items are mail 


order exclusives. FREE. 


| a unique pickup bed cover 
featuring a rigid covering for security 
and gas economy that instantly rolls up 
into a small canister for quick 
access to your truck bed. Will make 
your truck look great. For FREE 
information contact the factory, 
PACE-EDWARDS CO., at 1-800- 
338-3697. 


T GREATWOOD LOG HOMES 


Recorded 
Books, Ine, 


Listen to unabridged Recorded 

Books on cassette performed by 
expert actor/narrators while you drive 
or work. John Grisham's THE FIRM, 
Thomas Harris’ THE SILENCE OF 
THE LAMBS and over 850 more. Call 
now for a free introductory catalog: 1 
(800) 638-1304. Ask about easy rentals 
by mail. FREE. 270 Skipjack Rd., 
Prince Frederick, MD 20678. 
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CRUTCHFIELD Complete 

source for quality car stereo and 
home audio/video components and 
systems. 150+ full-color pages of 
detailed descriptions and installation 
guides. Plus discount prices on Sony, 
Kenwood, Blaupunkt, Pioneer, In- 
tinity, Bose and many others. Per- 
sonal computers, telephones and secu- 
rity products, too. $1.00. 


Planning Guide 
& Prodgtr Catalog 


ПТ SOLAR ELECTRICITY. The 

new Sunelco Planning Guide and 
Catalog is packed with 124 pages of infor- 
mation and quality products. It details the 
design of RV, cabin, water pumping, and 
total home power systems. SUNELCO) is 
Your complete SOUP Ce for solar modules, 
controllers, batteries, inverters, water 
pumps, energy efficient lights, and 
propane appliances. A must for every 


energy library. Only 4.95 (406) 363- 692 4.. 


oe 


Full log or insulated log styles 
with up to a R-40 roof system. Choose 
Northern White Cedar, Western Red 
Cedar, or pine logs. Custom design 
service available. Nationwide FREE 
DELIVERY. Order color planbook of 
79 beautiful log home models. 
Planbook $7.50. 1-(800) 558-5812 or 
1-(800) 242-1021 in WI. 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


2752 


PEE FREE subscription to JC Whit- 


С Amazing fascinating technology 
ШЕШ break throughs for everyone 
ANTLGR AVITY, lasers, phasor, 
ions, ultrasonic plasma; night vision, 
transmitters high voltage, tesla coils, 
home neon, energy, infrasonics, home 
personal security, science fair projects 
and more. $2.00 creditable to pur- 
chase. Information Unlimited, P.O. 
Box 716 #PSG, Amherst, NH 03031, 


AMERICAN SCIENCE 

SURPLUS Thousands of unusu- 
al items for the mechanically minded. 
Tools, motors, pumps, fans, fiber 
optics, lenses, power supplies, barter- 
ies, lamps, switches, electrical compo- 
nents, electronic instruments, lab sup- 
plies, tape, magnets, containers, office 
supplies, science books, and toys. 
Amazing secret source of surplus items 


3 20% to 20 % off original Айшаны. FREE. 


ney Catalogs. Save up to 50% on 
over 100,000 Parts and accessories for 
all American and Imported Cars, 
Vans, Pick-Ups, RV's, Off-Road 
Vehicles and Motorcycles. Subscribe 
today and you'll receive our newest 
catalogs absolutely FREE for a full 
year!! 


VELUX 
HIDDEN 
SPACES 
GUIDE 


"TM Free, Cicada: guide illustrates 


how easy and economical it 
is to convert unused attic space and 
above-garage rooms into light-filled 
living spaces with VELUX Roof Win- 
dows. Includes design ideas and helpful 
information such as choosing the cor- 
rect model and size roof windows, 
selecting glass options for your climate 
and accessorizing your roof windows. 
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МО-ТЕК 


ELECT канә | „+ | ашы 


Save up to 80% on publishers’ 

overstocks, remainders, imports. 
Choose from thousands of titles in 
over 40 subject areas: Science, Do-It- 
Yourself, Sports, Biography, History, 
Politics, many more. Prices start at 
$1.95 with fast shipment, moneyback 
guarantee. FREE. 


MASON & SULLIVAN. For 

46 years Mason & Sullivan has 
supplied hobbyists and craftsmen 
with the finest CLOCK KITS, 
CLOCK MOVEMENTS, PARTS & 
SUPPLIES. Our 32 page catalog 
features easy to build clock kits in a 
wide variety of styles. For a FREE 
copy call 1-800-542-9115 and men- 
tion "Code 93MKLIT”. 


ааа 


KEY DOME, Dept. PS 9311 
Р.О. BOX 430253 
MIAMI, FL 33143 


WHEN: DIAMETER 20° 
d bd HEIGHT 12° 


HOW TO BUILD A DOME 
HOME. Buy local materials, 
make insulated plywood sandwich 
panels, and build this spacious dome 
incl. floor, door, windows, skylights, 
and water-proofing for $1700. Make 
Into guest TCR WIL, ds shown, Or connect 
several domes to create a super-efficient 
home, or...? Let us tell you how in our 
А. 30-page, richly illustrated book. $7.00. 
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-you сап have your 
own DESCRAMBLER 
for cable TV! 


ET TIRED OF BEING ROBBED 
ma BY THE HIGH COST OF 
CABLE RENTAL FEES? Has 
your cable company given you an 
outdated prehistoric cable box? 
We can provide you with state-of- 
the-art Cable TV Equipment. 
Call for a FREE Catalog 
NU-TEK ELECTRONICS 
1-800-228-7404 
Our friendly staff awaits your call 


BOOKS 
ON TAPE 


World's of Audio Books 


MORE THAN 2,500 BEST 
SELLERS ON CASSETTE. 
Both current and classic favorites. 
Twenty new titles recorded monthly. 
All are full-length readings. Your 
satisfaction is guaranteed. Call 
1-800-626-3333 for the free color 


brochure with sample selection. 


Send coupon to: 
POPULAR SCIENCE 

Р.О. Box 1695 

Riverton, NJ 08077-7295 


Name 
Street 
City 


state Zip 


Tel # ( ) 

Check the numbers of catalogs you want. Total 
cost & add $1.00 for postage and handling. 
Enclose check or money order payable to: 


COMPANY TOOLS 
FREE SPECIALTY 
` TOOLS CATALOG 


ı | See tools you never knew existed! 

| Over 140 full color pages of 
informative product descriptions, 
action photos and technical articles. 
Learn about specialty welders, sand 
blast cabinets, buffing kits, paint & 
pinstriping supplies, metal working 
tools, books & videos, transportation 
collectables—lots more! 30 Day 


Money-Back Guarantee on All 
Eastwood Products. CATALOG FREE! 


Brew your own micro-brewery 

| or import quality beer at home. 
The James Page Brewery offers its 
expertise to help get you started with 
a rewarding new hobby. Our catalog 
contains everything for the home- 
brewer, including a complete equip- 
ment and ingredients package that is 
perfect for the beginner. (Also a 
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Street 
City 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 
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Send coupon to: 
POPULAR SCIENCE 
P.O. Box 1695 
Riverton, NJ 08077-7295 


fied | 


FE NEW 1993-94 LEATHER. 


ИН CRAFT CATALOG NOW 
AVAILABLE! Largest selection OF 
leathers, tools, books, patterns 
hardware, kits, and supplies. Everything 
for making custom leather goods. Low 
prices, quantity discounts. Send $2.0C 
p/h (refunded on first order) to 
TANDY LEATHER COMPANY. 
Dept Р51193, P O Box 2934, Ес 
Worth, TX 76113. 


SURVEILLANCE 


The Latest High Tech, State of the Ar 


Professional Electronic Devices 


Our latest catalog is PACKEL 


with a HUGE selection of sur- 
veillance countersurveillance/privacy 
devices, including: transmitters, tele. 
phone recording systems, touch tone 
decoders, scanners, telephone tag 
detectors, bug detectors, voice 
disguisers, telephone scramblers, tape 
recorder detectors, shot gun micro- 
phones, locksmithing tools, and more 
Catalog $5.00. Eavesdropping 
Detection Equipment, POB 337, 
Buffalo, NY 14226, (716) 691-3476 
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State Zip 
Tel ( ) NE INTTR 


Check the numbers of catalogs you want. Total 
cost & add $1.00 for postage and handling. 
Enclose check or money order payable to: 


POPULAR SCIENCE POPULAR SCIENCE 

| enclose $ for catalogs checked I enclose $ for catalogs checked 
+ 51.00 postage/handling + 51,00 postage/handling 

TOTAL 5 TOTAL 5 
1. 812.00 13. FREE 1. $12.00 13. FREE 
2. ЕКЕЕ 14. $7.50 2. FREE 14. $7.50 
3. $2.00 15. FREE 3. $2.00 15. FREE 
4. FREE 16. FREE 4. FREE 16. FREE 
5. 52.00 17. FREE 5. 52.00 17. FREE 
6. $1.00 18. $2.00 6. $1.00 —— 18. $2.00 
7. FREE 19. FREE 7. FREE 19. FREE 
8. $2.00 20. FREE 8. $2.00 20. FREE 
9. FREE 21. FREE 9. FREE 21. FREE 
10. $4.95 22, $5.00 10. $4.95 22. $5.00 
11. FREE 23. FREE 11. FREE 23. FREE 
12. FREE 24. $7.00 12. FREE 24. $7.00 

PS 11/93 PS 11/93 
Allow 4-6 weeks for delivery Offer Expires 4/30/94 Allow 4-6 weeks for delivery 


Offer Expires 4/30/94 


Shoppers’ Showcase 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, POPULAR Science, 1000 Town Center, Suite 
1830, Southfield, М1 48075; (313) 350-3800; fax # (313) 350-3557. 


| A selection of products and services for POPULAR SCIENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


FISH FARMING 
IN YOUR BACK YARD 

YOUR ANSWER TO INDEPENDENCE 
Aquaculture is the fastest growing segment 

of world agriculture. Our $20.00 info 

package could start you on your way to an 
‘enjoyable and profitable new career 

SEND CHECK OR М.О. TO: AQUATIC TECHNOLOGIES 


505 ALDINO-STEP. RD., ABERDEEN, MD 21001 


Yes. it's really possible by making and 
selling bright colorful Badge-A-Minit 
buttons, Buttons are proven 
money-makers at fairs, flea mar- 

Kets. conventions. or anywhere 


people congregate. They re 
fast and easy to make with 
Badge-A-Minit and. inexpensive 
Send for a FREE Full calor 
catalog or send for a 
Starter Kit, only 529,95 
plus $2.95 shippin 9 (IL 
residents add $1.87 tax) 
Badge-A-Minit, Dept. PS1193, 348 North 30th Rd., Box 800, 
LaSalle, IL 61301, Phone 800-223-4103 


45 Ways to Help You 
Qualify for the Job You Want 


Free Facts about Career 
Diplomas and Degrees 


Now, at home in your spare 
time, without any previous 
experience, you can train for 
a money-making career 

.even get a Specialized 
Associate Degree. Call or а тан 
send for free information on the career field that 
interests you most and how to train for it. 


ш! Шин шыш B жин жана анна ана жәна нән жона ee шаа 
IES International Correspondence Schools 
| sce sc] Dept. APCSA3S, 925 Oak Street, Scranton , PA 18515 
j Send free facts on how | can study at home for the т | ты 


chosen. No obligation. Мо salesman will visit. Check One Box 

D ASSOCIATE IN ees SPECIALIZED” : | 

| Ы Business Management O Civil ا‎ Technology | 

ГІ Accounting П Mechan Engineering 

i O Bus. Mgmt.—Finance Option creat { 
Г] Bus. Mgmt—Marketing Option C Electrica preng Technology 

| [1 Applied Computer Science Г] Electron I 

i CAREER жын ارت‎ ny i 
Û High School 1 Hotel/Restaurant Ma 

| H Surveying & Mapp E edet oman i 

urveying ng om ramming 

| Ы prati ng [ ] Personal Computer Specialist | 

: wha Site Forestiy Conse ا‎ Ы Da Publish & Desig i 
ublishing n 
| Г] Police Sciences L Fit & Nu 
kh en | 
rician raphy 

| Г] Small Business Management 2 Animal Care Specialist | 
Û Gun Repair . C) Journalism/Shért Story Writing 

eas с мну сна | 

| F] Child Day Care Г] Secretary | 

| O Medica | Office Assistant C Teacher Aide | 
[Г] Legal Assistant О Home Inspector 

i O Art ГІ Medical Transcriptionist | 

i O Motorcycle Repair [Г] Real Estate Appraiser i 

| Name Age j 

| Address Apt. # _ | 


pone ( — eee 


| We built one for 


WOOD HEAT 


ней WOOD FURNACES 
:5 E | HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 


Charmas ter^ 


2307 C HWY 2 W 
GRAND RAPIDS, MN 55744 


handbooks, paperbacks, reprints, and privately 
published papers on unusual metal working 
subjects ranging from melting metal to building 
machine tools, and from electroplating to 
blacksmithing. 

You'll see instantly why this is the most 
remarkable mailorder bookstore ever! You don't 


| know what you've been missing! We probably 


have just the metal working how-to information 
you've been seeking for years! 


BUILD A LATHE! 


Build a precision lathe for less than $50 
without power tools or 

other precision instru- 
ments! It's true! Build a 
precision shaper, mill- 
ing machine, drill 


- Я 
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press, rotary table and indexing head, a sheet 
metal brake, and-more! Learn how to make a 
surface plate from scratch and use it to rebuild 
used machine tools. Build a one lung engine! 
Design steam engines and boilers! Make your 
own drill bits, taps, dies, reamers, end mills and 
much more. Discover a centurys-old handbook 
on mining and low tech 
methods of smelting 
metal! Learn machine de- 
sign! Prospect and re- 
claim precious metals! 
Discover arms and armour! 


Melt Metal! 


Learn how you can turn an 
old pail and blower into a power- 
ful furnace that can melt alu- 
minum cans and scrap, 
pot metal, and brass. 


| FREE CATALOG! 


Discover weeds sa of pen. industrial 


1-800-345-8927 


JERROLD HAMLIN ОАК ETC. 


CABLE TV DESCRAMBLERS 


е Special Dealer Prices! е Compare Our Low Retail Prices! 


* Orders From Stock Shipped Immediately! 
e» Guaranteed Warranties & Prices! е All Major Credit Cards 


PACIFIC CABLE CO., INC. 


7325 Reseda, Dept.i 480 Reseda, CA 91335 
For catalog, orders & information 1-800-345-8927 


о” Make charcoal 
ү: and coke! Build а divid- 
т” e ing machine and more! 

"A Electroplate! Melt cast iron! Pour Bab- 

bitt bearings! Discover books 
on prospecting, steam en- 
gine design, restoration of 
lathes and milling machines 
and much more! Learn to be 
an expert machinist from 
reprints of the best machine 
shop books ever published. 
Discover metal secrets from 


long ago! 


IRON! Work iron with a forge 
Ф and anvil! Build a wood 


stove! A band saw! A circular saw blade sharp- 
ener! Discover reprints of old tool catalogs! And 
much, much more! 

Every book is guaranteed to be of the highest 
quality! This is NOT a book club. You're free to 
pick and choose only the very best books from 
the best publishers with no obligation. Since | 
cannot possibly offer every book published, 1 
offer only the best. You get high quality books, 
fair prices, fast service, and honest dealing. You 
can order with confidence. 


BIG CATALOG! 


Write for your copy of 
the latestjam-packededi- B 
tion of Lindsay's big Met- * 
alworking Books catalog. % :- 
Send $1.00 in US & k; E 
Canada and $4.00 for- ! 
eign airmail. You'll seein A (= 
a minute why everyone is |: ze 
talking about this incred- Б 
ible source of hundreds 
of unusual hard-to-find 
books! Write today for a da 
catalog and order the xa 
books you need while теге re - stil avilable. 
r- today! 


‘Lindsay’ $ Metal Books; 


about $10! Uses Box 538-ESZ, Bradley IL 60915 

oun Coo Cim n Send a catalog! I've enclosed $1.00 U.S. & 

castings! | TUA l Canada. ($4.00 foreign airmail) ` k 
Build a furnace TU i i 

to melt cast iron! iuo j M Name 

Discover books on aie AEDEM 

sand casting, tom E | 

patternmaking, ey i City i 

casting of decora- "ж 

tive items, and more! Sae = =>; — 4d 


FREE 1993 
ENERGY SAVING 
CATALOG 


e Winterizing 
e Patio Enclosing 
e Screening | 
e Window Film 
| ° 2-Sided Tape 


PVC Fasteners ° 
Heat Shrink Window Films • Low 
Cost Window Insulating Systems 


DEAL FACTORY 
DIRECT 
FOR FREE CATALOG CALL 
1-800-325-2826 
Fax: 215-997-8661 
Dealer Programs Available 
ENERGY ARSENAL 
PRODUCTS 


P.O. Box 2792 
Ivyland, РА 18974 


МЕМ: БЕ 
TALLER}! 


SIZES: 5-12 
WIDTHS: B-EEE 


BUSINESS 

OVER 50 YEARS!! 

Tired of being short? Our quality leather 
footwear has a hidden height-increasing 
innermold inside the shoe. NO OVER- 
SIZED HEELS! Look like ordinary shoes. 
Will make you up to 3" TALLER, depend- 
ing on the style. Over 100 styles to 
choose from including dress shoes, 
boots, sport shoes and casuals. 


Extremely comfortable. MONEY-BACK 


GUARANTEE. Call or write today for your | 


FREE 56-page color catalog. 
TOLL-FREE 1-800-343-3810 
ELEVATORS? [ 


RICHLEE SHOE CO., DEPT. PS3N 
P.0. BOX 3566, FREDERICK, MD 21705 


| and so can YOU! 
| | Make and sell your own 


CONTROL! 


with 
CABLE TV DESCRAMBLERS | 
AND CONVERTERS | 


Gain complete control of your TV, and 


save money on monthly rental charges by || 


owning your cable equipment! 


TOP BRANDS AVAILABLE 
Everquest е Panasonic * Jerrold • Zenith ° 
Pioneer e Scientific Atlanta • Tocom • 
and many more! 
SATISFACTION GUARANTEED! 
Quantity Pricing Available 
Orders can be placed 24 hours a day 
7 days a week! 

Same day shipment if order placed 
before 5 pm EST M-F 


ard 
1 :800- 775-0444 


MC, Visa and COD. 


T.C. ELECTRONICS 

Special Note: Decoders and Descramblers must not be 

used without authorization by your local cable operator. 
Sorry, no Tennessee sales, 


He’s making a 
concrete flower pot... 


ornamental concrete items. 
Order your book about 425 
aluminum molds, prices and 
production trade secrets from the 
world's largest mold manufacturer 


Book 

only $1 0 | 
CONCRETE MACHINERY CO., INC. | 

P.O. Box S99, Hickory, 


NC 28603 


ideo CAFI 


05 lak. r 
= сы Ч esl C] 10 Videos $10 
Qu em tp Ee | 
L ч T if , u 
той» Y IDEOS 2а З 2 З FREE VIDEOS | 
Special БОП . зы offer, $3 shipping Í | 
Ше tg у 4 FREE ONES (із | 
Ü Ы Box 8531 


"Small Engine 


Technicians In Demand 


Get Started now. FREE ` 
Lifetime Security Kit „4 ie; 
tells how to make pt Nos 
extremely good income. A | 
Send coupon to: 
Foley-Belsaw Company 
Dept.52328, 6301 Equitable Rd. 
| Kansas City, MO 64120-1395 
Name _ 
Address 
City 


State —— 
Since 1926 
JEE PTE x 


OWN A MACHINE SHOP 


Do your own machining and shop work with a 
omithy 3-in-1 Lathe * Mill • Drill 


FIX IT YOURSELF! 


é Easy to use! 
% Save Money! 
save Time! 

As low as as 9995 


For FREE Fact Ki 
Call: 
1-800-345-5342 
(Ask for operator PS ) 


or write: 
smithy Dept. PS 
Lathe * Mill « Drill 
3023 E. 2nd Street 
The Dalles, OR 97058 


Only $1999 
486DX2-66MHz intel 
Full-Tower case 230w 
&mb RAM 
TEAC 5.25" & 3.5" FD 
2 ser, 1 par, ! game | 
imb XVGA сат, 32 Bit | 
16.7 million color " 
14" SVGA monitor 28 В 
210mb IDE hard disk sS 
wi 32 Bit controller 
DOS 6.0 & Window 3.1 
Mouse, 101 Keyboard 
53 
ORDER: 1-800-238-445 
TEL:(818)727-9054 ҒАХ:(818)727-9064 
21820 Nordhoff,#A, Chatsworth, CA 91311 
Bason Computer Systems, Inc. 


GEODESIC Q 
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WATTHOUR 
METERS 


Calculate your cost of electricity for 
an appliance, branch circuit, garage, 
etc. Compare energy efficiencies or use lor « experi- 
ments. For information, meters list, and prices, send 
$1.00 to: 


Arcman Corporation 


807A Center St., Throop, PA 18512 


From Standard Records £ CD's with t 
Thompson Vocal Eliminator™ Call for Free 56 
Catalog & Demo Record 
Phone: p desert 4189 Ext 60 a 


x CABLE TV 
DESCRAMBLER LIQUIDATION! 
FREE CATALOG! 


Hamlin Combos $44, Oak M35B $60 (min. 5), etc. | 
WEST COAST ELECTRONICS 


For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


* Adjust Firmness 
to Fit Your 
Exact Needs. 


* Unique 
air-cushion 
design contours to your 
body, providing superior back 
support and comfort. 


* Research shows 94% of back pain 
sufferers say Select Comfort gives 
them the back support they need 
to get a better night's sleep. 


Sleep Better On Air 


Customized Comfort -You Control The Firmness. 


Мыш 
Air Support System. 


Select Comfort’s unique air 
support sleep system lets you 
control the feel and firmness of 
your bed—simply by pushing 
a button. Your mattress can be 
firmer than the firmest inner- 
spring or softer than the softest 
feather bed...helping you:sleep 
more comfortably, reducing 
back pain and muscle aches, 
and providing true support. 
Change the firmness whenever 
you like to meet your exact 
preference. 


Select Comfort provides proper back support and 
contours to your body, distributing weight evenly. 


ar POINTS. LET. 


- Innerspring mattresses create pressure points 
and uneven support. 


Waterbeds rely on displacement and can cause a 
"hammock effect," bending your spine unnaturally. 


` 
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Discover why 96% of 
Select Comfort users 
recommend it to their 
family and friends. 
"I am a doctor and often come 
home exhausted. This mattress is 
the most comfortable I've tried.” 
Dr. Connie H., M.D. 
Clarksville, OH 


“For the first time in years, we 
wake up without aches and pains 
and have more energy!” 
Mr. & Mrs. Dennis C. 
Lawrenceville, GA 


“Due to an injury, I have a back 
that is very sensitive to the 
slightest pressure. Select Comfort 
alone has been able to provide me 
with pain-free rest.” | 
Rev. Dr. W. Eric R. 
Berea, OH 


"It does such a great job supportin 
our body eventy еті меде ош 
— (which was oniy three 
months old and firm). The all 
around quality and structure was 
very reassuring that it was well 
worth the money spent. I never 
would have thought it would make 
me sleep as well as I do now!” 
| Roland F. 
Covington, OH 


“Your dual air system allows both 
of us to select our individual 
comfort preference. It's so easy to 
change the degree of firmness! We 
have finally found a mattress we are 
both happy with. Thank you.” 

Leslie & Dorothy H. 

Oshkosh, WI 


Adjust Your Side Separately. 
Inside the mattress are two air 
chambers. You can adjust your 
own side independently. With 
Select Comfort, you satisfy your 
own needs without compromise. 


15 Year Warranty. 


Try Risk-Free for 90 Nights. 
Sleep on a Select Comfort for 
90 nights. If you are not completely 
satisfied, return it for a full refund. 


Order Now or Call For Your ` 


FREE O 


and FREE Brochure 


1-800-831-1211 
Select Comfort Corp 


9301 75th Ave. N. 
Minneapolis, MN 55428-1003 


© Select Comfort Corp. 1993 Dept 1801 


EZ-Stacker 

yg û | Firewood Crib 
os Brackets 

| You just add 2x4's. 
| Tough, black ABS. 


Barrel Stove Kit | 7-year warranty. 
Cast iron kit converts | ‘tem# 15850 
апу 55 or 30 paon 
dram (not included) 
into a wood- burning 
heater. Includes 
door, legs, collar. 
Мет 16160 


4000 Continuous 
| Watt Generator 

8 HP Tecumseh engine 
has cast iron sleeve. 
ltem# 16425 


One-Swing 
Log Blaster 


121 ; lumber mad | > 
splits most logs wit 
one stroke. 35v;" L. Hydraulic 


Loq Splitter 

5 HF engine. 

11 GPM 2 stage pump, 
24” stroke. 
Items 1134 


ltem# 11911 


Thicker and Tougher Tarps 


Rustproof grommets every 3 feet. Blue and green 
6' xB"... TREE Heavy Duty! 
ВЖ 10'.а > 

107 72... менен 

12 x 20'............. 

16' x 20' 

20 x 30"............ 

30" x 60'............. 


f 1500 PSI 


Pressure Washer 


Kerosene 3% HP Briggs and 


Heater | 

23,000 BTU's. Stratton engine Pump 
п blasts 2.2 GPM at 

26 ак Uses 1500 PSI 

two C-size "El 

batteries, H ltem#157159 


not included. 
2-gallon tank. 
Heats a room 
of up to 1140 sq. feet. 
Wick life extender and 
easy adjuster. Factory- 
refurbished. 

ltem# 0144 


1'000's In Stock! #6010 ......... 


Shipping and handling not included. 


Name 
Address | د‎ 
City - state Zip 


Key #31611 SEND TO: NORTHERN, 
Р.О. Box 1219, Burnsville, MN 55337-0219 


DESCRAMBLERS 

Best Prices in the U.S.A.! 
Guaranteed to Work! | 

WE WILL BEAT ANY PRICE! 


JERROLD PANASONIC 
SCIENTIFIC ATLANTA PIONEER 


The Newest & the Latest 


DMIB-A - all Jerrold Impulse & 
Starcom series 

SA3-DFA - all Scientific Atlantas 
incl. 8536, 8536+, 8580, 
Drop-field 

PN-3A - all Pioneer systems 

ALSO 
FTB3, SA3, TZPC145G 


24 HOUR SHIPMENTS 
3O DAY MONEY BACK GUARANTEE 
FREE CATALOG & INFORMATION 


М-Ғ: 9-6 EST 
U.S. Cable TV, Inc. Dept.: KPSI13 
4100 N. Powerline Rd, Bldg. F-4 Pompano Beach FL 33073 
NO FLORIDA SALES! 


ENVIROLE Т. 


Gompasting Toilet Systems 
: | > sa үші | 


Advanced Waterless & Low Water Models 
The environmental, sanitary, odor-free answer for cottages, 
cabins, homes & industry. Call for free information 


а 


^ 140-30 Milner Ave., Scarborough, Ontario 


INVENTO RS 
FREE BOOK = 


Tells all the facts! Gives all the 
| information on HOW TO OFFER YOUR 
INVENTION FOR SALE. In business 
| since 1954. We have helped 100% 
of inventors and showed them how to 


offer their inventions for sale to businesses all over the l 
world. No cost. No obligation. No salesmen will call. Write | 


| | or call for FREE BOOK filled with facts. 
| CALL TOLL FREE | 


1-800- 537-1133, Ext. C-711:3. 


CO с...  — — —— n .. | 
| CITY/STATE/ ZIP 
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Now you can can 
do something 
about 

the weather 


ur ULTIMETER* II Weather | 
Station helps you plan your 
day, safeguard your family and 
| property by alerting you to local 
conditions that often vary from distant forecasts. 
Tells you to: Warn loved ones when wind chill 
threatens frostbite, secure outside belongings 
against sudden gusts, protect plants against 
weather extremes. Over 20 weather functions: 
zem ° Wind Speed 
| and Direction 
(40 ft. cable) « 
| * Temperature 
25 ft. cable) 
Chill Factor * 
Alarms e Highs/ 
lows/times/ 
dates e Metric/ 
English * Op- 
| tional self-emptying rain gauge * 30-day money back 
| guarantee * One-year warranty 


HOME WEATHER STATION ...... Only $ 179.00 
Order by Dec. 24 and get a DISCOUNT COUPON for a 2nd 
Keyboard Unit for remote use, only $49 ($90 value) 
NEW! Add our PC DATA LOGGER ..... Only $69.00 
Del. in US, add $8.25 shipping & insurance, NJ res, add 6% tax. 
For information or to order with VISA/MC: 
TOLL-FREE 1-800-USA-PEET (872-7338) 
FAX orders: 908-517-0669 
Or send check, m.o. or eredit card no. and exp. date to: 
| PEET BROS. COMPANY 501-311P Woodland Rd., 


W. Allenhurst NJ 07711 
Our 18th Year £1903 Peet Bros. Co. 


Distant galaxies, colorful nebulae, M m and 
|! юса ol fasci naling ol Qjects are y Using iar ge affordable 
Odyssey | elescopes. & telescope ako: oniy 92 2751 ' ‘Best Buy” | 
i шілдік Шаке Dec. 101! Sizes 1 yp to 17.5! Ask for free | 
information that in cludes а telescope les lester and an Odyssey 
telescope operations manual. 52е it пом 
COULTER OPTICAL, INC. PO. Box К, Dept. PS. 

tdyliwild, CA 92549 Phone (909) 659- 4521 

Optimum Optics At Minimum Cast Since 1967" 


Celebrate July 4th & All Events 
CARBIDE CANNON 


BIG BANG! 


ACTUAL SIZE: 278 wO 


Free Brochure 


Mammoth Cannons shoot 
with terrific BANG! Have 
a bang-up time at special 
events. ‘Uses powdered 

| carbide ammo. Hundreds | 

| of shots for few cents. All metal construction with large, 
rugged cast-iron wheels. Machined brass mechanism for easy 
loading and firing. Authentic turn-of-century design. Hand- 

| some decor when not in use. Made in USA to last a lifetime. 
Available in 3 sizes: 9" cannon, $49.95 postpaid; 17" cannon, 

| $89.95 postpaid; 25" cannon (shown here) with rapid firing 
and automatic loading, $109.95 postpaid. The larger the can- | 
non the louder the bang! Carbide ammo, about 100 shots, $5.06; 
3 packs for $12.00. Send check, money order or call. Visa, 
MasterCard accepted by mail or phone (215) 866-0777, Give 
card number & expiration. Money-back guarantee. 


The Conestoga Co., Inc., Dept PS. PO Box 405, Bethlehem, РА 18016 


| SEND FOR FREE CATALOG! г. 


All-Hydraulic E 
:- MAGNATRAC. : 


No Belts ... ALL-HYDRAULIC DRIVE! 


Use for excavating, clearing, | 
landscaping, gardening, | 
logging..or work for Й 
others for Extra CASH! Ë 
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STRUCK-KIT + Box 307 • Dept. P5113 ' 
CEDARBURG, WISCONSIN 53012 4 
| m 


Get Started now. FREE 
Lifetime Security Kit 
tells how to make anex- / 
tremely good income. 4 
Send coupon to: Ж 
Foley-Belsaw Company * 
Dept.21285, 6301 Equitable Ra. 
Kansas City, MO 64120-1395 


Name 
Address 
City 


State _ Zip _ 
Since 1926 
| 


PPPPPPPPPPPPPPPPPY 
> THE MIND LIGHT 2 


Shown with 3 AAA flashlights (not „С 
included) allows you to attach 
ANY size flashlight to your head. ag) 
The Velcro® rig is so adjustable 
that it even fits over hats! So free 
up your hands you homeowners, =€) 
hunters, fishermen, mechanics, 
joggers, and rollerbladers! (Other 
uses incorporated, see instruc- 
tions.) €) 
Send $14.95 + $4.00 shipping & 
handling to Mind Light, P.O. Box ete) 


82497, Rochester. MI 48308-2497 s£) 
СЕТ OUT OF THE DARK 2 
D INTO THE LIGHT! 


BBB 


99 


(patent pending) 
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quality when the тый a 


both enhance and stabilize |} 
virtually any video signal? 

. Purchase a high quality 

| Intelestar video stabilizer that 
offers the following: 


Durable, slim-line metal casing! 

9-volt battery! Copy any tape! 

. Gold-plated cables! Made in USA! 

1 Make the intelligent choice 
\ Order Now! | 


L 800-829-7746 


FJ TERR ATION AL Ie 
ӘУЛЕБЕ%101 Tempe, AZ 85281 / 
Ilf T elx602)529-8 110 


FREE Video 
and Brochure 


1-800-441-7890 Ë 


| OF write: NordicTrack, Dept. 188.3 
To achieve 1 104 Peavey Road, Chaska, MN 55318-2355 
B] Balanced Fitness, ! 4 send me a FREE brochure 
you need bot h Q Also a FREE VHS videotape 
aerobic exercise т Name 
and strength 
ІШ training. Айк — 
You сап get excellent, fat-burning aerobic workouts with Әу ------- 
running, swimming, walking or other long-duration exercises. | State — Zp 
But only strength training gives you that burst of energy you Telephone | 
need for your favorite sport or changing а tire. And the best E 
30-DAY IN-HOME TRIAL! © 


muscle toning and conditioning workout comes from the 
NordicFlex Gold: strength trainer! 


FASTER, SAFER RESULTS WITH ISOKINETIC RESISTANCE. 


Studies show that the patented isokinetic mechanism and 
positive-only resistance of NordicFlex Gold give you a leaner, 
stronger body faster than ordinary rubber band systems or heavy 
free weights. With the revolutionary NordicFlex Gold workout: 


m Your muscles are tightened, toned and strengthened faster. 


Ш Your strength is matched — no matter how heavy or light 
you re pushing — without time-consuming adjustments. 


m You eliminate most of the muscle soreness and risk of injury 
associated with other systems. 


Our exclusive workout video, training manual and exercise chart, 
showing 32 specific exercises, get your Balanced Fitness” program 
off to a fast start. For the strength and energy you need to meet 
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every challenge call NordicFlex Gold at 1-800-441-7890 NOW! — * 


BEST OF AIL...IT'S FROM NORDICTRACK! Sire 
NORDIC FLEX Gold БЕ 
©1993 NordicTrack, Inc., ACMI Company _ | 


Coinage history w was made... 


When the U.S. Mint produced 
7 different Cents in 1982! 


In 1982, for the first time in history, the U.S. 
Mint produced 7 different Lincoln Cents - due 
to Large and Small Date varieties, production at 
2 different Mints, and a change in metal from 
Se copper to zinc. These 7 7 Lineoln are very diffi- 
«ood cult to find and assemble on your own. 

xi iex For a limited time, you can get all 7 different 
1982 U.S. Cents, in a special holder, for ONLY 
$2 FROM LITTLETON! This is a special intro- 
ductory offer, limit 3 sets per customer. You'll 
also receive our fully illustrated catalog, plus 
other offers on a proval. Full 45 day money- 
back guarantee of satisfaction. Hurry for this 
special low price! ©LCC 


Littleton Coin Compan 
Dept. LSM396, Littleton, New Hampshire 03561 
Friendly Service to Collectors Since 1945 


590 
SN s 


1982-P 
Small Date 
Zinc 


1982-D 
Zinc Г Send name, address and $2 per set to: 
| Littleton Coin Company, Dept. LSM396, Littleton, New Hampshire 03561 
| по. of sets (limit 3) $ total enclosed 
ag 
Mr/Mrs/Ms 
| 
| Address 
1982-P 1982-р ЕН 
Large Date Large Date | City 
Copper Copper | 
State EE 


Finally, A Guaranteed Workout: 


It’s Like Having Your Own Personal Trainer 


The new Lifecycle” 6500HR aerobic trainer uses the Lifepulse™ heart rate 
monitoring system (patent pending), which is 99.97% accurate. Your workout is 
e и to keep you in your most efficient target heart rate zone! 


World’s Most Efficient Exerciser 


Simply begin riding, grasp the built-in heart rate sen- 
sors and the Lifecycle 6500HR will do the rest. The 
advanced interactive electronics provide immediate 
| feedback on your performance and progress. 


н жі: Free Trial 


Enjoy the Lifecycle trainer in your home for a full 30 days. If you aren't satisfied 


for any reason, we'll pick it up at our expense and give you a full refund. There's 
absolutely no risk! Remember to mention department A547 and order before 


November 30, 1993! 


Call today for order information or for a 


FREE VIDEO AND BROCHURE 


9601 Jeronimo Road, Irvine, СА 92718 


1-800-877-3867 


Dept. A547 


* No down payment, 0% APR, $39.95 Imo. for 40 mos. = $1,598 (U.5.) plus sales tax for your state. This offer is only valid m the U.S. Offer subject to cred 
it approval. 1993 Life Fitness. АП rights reserved. Life Fitness and L: ifecycle are registered trademarks of Life Fitness. 9731 (B/93). 


Earn $4,000 Per Month 
From Your Home 


With A Computer! 


Begin part-time nd still retain the» security of your 

| present position. We offer 20 services you can 
perform for your community from your home. No 
experience necessary—easy to learn. We provide 
training and computer. For FREE explanation 
cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


GET 
CONTROL: 


CABLE TV DESCRAMBLERS 
AND CONVERTERS 


Gain complete control of your TV, and save money on 
monthly rental charges by owning vour cable equipment! 
TOP BRANDS AVAILABLE 
Everquest е Panasonic * Jerrold е Zenith * 
Pioneer e Scientific Atlanta • Tocom * 
and many more! 


SATISFACTION GUARANTEED! 


Same day shipment if order placed before 5 pm EST 


Vu ^ NEEN 
T.C. ELECTRONICS 


Decoders and Descramblers must not be used without authorization 
һу vour local cable operator. Sorry, no Tennessee sales 


Save on cable rental fees! 


CABLE TV 


DESCRAMBLERS 
WE'LL BEAT ANY PRICE 


JERROLD -TOCOM - ZENITH -HAMLIN 
OAK-PIONEER -SCIENTIFIC ATLANTA 


e 24 HOUR SHIPMENTS! 


е 30 DAY MONEY BACK GUARANTEE! 
“ QUANTITY DISCOUNTS! ; 
MASTER CARD / AMEX / VISA / C.0.D § 
Have make and model number of 
equipment used in your area ready. 
CALL TOLL-FREE 


‘1-800-284-8432 


CABLE WAREHOUSE 


Ж 10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 


NO FLORIDA SALES MEMBER | 
Anyone implying theft of service [М == 
will be denied assistance. 


Auderion ™ 
BEDROOM ORGANIZER 


FITS UNDER BOX F 4 DUSTPROOF 
SPRING AND ТГ] | UNDERBED 
MATTRESS E ptt! DRESSER 


CEDAR 
CLOTHES 
PROTECTORS 


- — 6 ог 12 
SELF CLOSING DOORS DRAWERS 


PUT A DRESSER UNDER ANY BED 


CONVERT ALL THE WASTED SPACE UNDER YOUR 
BEDS TO А BEAUTIFUL CHEST OF DRAWERS 
FEATURES: SOLID WOOD, DUST PROOF, CEDAR 
PARTITIONS, 6 OR 12 LARGE DRAWERS, BALL BEARING 
DRAWER SLIDES LONG CENTER STORAGE, 
TONGUE AND GAOOVED CONSTAUCTION, EASY 
TO ASSEMBLE, CHOICE OF FINISH FINCHES HIGH 


WT. 50 LES: SHIPPED UPS (KD) FROM 5139 
1-800-782- 4825 


FREE CATALOG 


his magazine, along with the other 
Т eleven publications of Times Mirror 

Magazines, wishes to commend the 
following public-spirited advertisers for their 
participation in the Partnership for 
Environmental Education program, which was | 
created to encourage and attract the most quali- | 
fied young men and women to the highest levels 
of the study of environmental problems and 
their possible solutions. 

BCS AMERICA ° Bio Las INC. 
CHEVROLET * Coors 
EDSON ELECTRIC INSTITUTE 
ELJER * FISKARS * GOODYEAR * HOMELITE 
JOHNSON CAMPING/EUREKA! TENT 
JOHNSON FISHING/MINN KOTA 
Kemp COMPOSTUMBLER * KMART 
MUTUAL OF OMAHA * REEBOK ° RYOBI 
SNAPPER * TOYOTA * TROY-BILT ° U.S, STEEL 
VALVOLINE * VELUX * WAL-MART 


Partnership for Environmental Education 


mw Times Mirror 
d Magazines 


ERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 


yk ONE YEAR WARRANTY ON ALL 
PRODUCTS 


Ж Buy 2 SAVE 10% ON SECOND 
UNIT. 


* EASY TO INSTALL INSTRUCTION 


TKA BOOK WITH EVERY ORDER. 
| i Ж FRIENDLY, COURTEOUS 
ELECTRONICS "BEL 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 


30-DAy NO-RISK TRIAL PERIOD. 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 


1- тізбектің, 
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t=, 3250 Hatch Rd. Suite ЛА 


ЕЕ sen ы. 
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‚ Cedar Park, TX 78613 


ка E jn 


STARTING AT PROTECTION FOR: 


0! Cars, Trucks, RV's, 
|5199 


Boats, Docks, 
MOTTO, Hot 
Tubs, Pools, Painthooth, 

|9 Workshops, Gov't and in 

9 Contracts, Sandblasting, Camp оғ 
| Temporary Shelter, Walkways, and 
More! HEAVY DUTY Steel Frame. 
Durable Dupont® Cover with 
| Zipper Door. Sizes Available from 
7 5' to 60° Wide, 30° High, Any 
ength. Withstands High Winds, 


| FREE DOOR S ^ 


ily. No 
| Property taxes or permit required. 
Covers last up to 20 Years. We 
Ship to Your Door! CALL NOW! 
DEALERS & EXPORTERS WELCOME! 


0-932- 9344 Ext. [mm 


CALL Toll Free 1-800. 
203-781-8000 
FAX: 203-781-8005 


ЕСТІ асса 0) ш 30 DAY MONEY BACK GUARANTEE! 


227 


| INSTANT GARAGES 
ALL WEATHER SHELTERS 


| | 
| ж 


224 Classified Opportunity Mart 


NOW! A Galaxy of Savings 


GET RID OF ENDLESS 
MONTHLY EQUIPMENT 
RENTAL FEES! 
Owning your cable 
equipment saves you ` 
the high cost of 
monthly rental 
charges, and gives 
you complete control | 
of your TV. | 
m We have the Best in | 
CONVERTERS and DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle е Hamlin * Tocom 


jte ROLD 


875 S. 72nd Street е Omaha, NE 681 14 


Hanes on 

Doorknob 

Big Dog Bark 22 When intruder 
sends thieves “Д touches doorknob ` 

чиш! "Rommel" barks! 


The best protection against burglars & thugs is 

a LOUD BARKING DOG. This clever device hangs ` 
on the INSIDE doorknob of your wooden door... 2 | 
when an intruder touches the OUTSIDE doorknob, the electronic sensor 
INSTANTLY SETS OFF THE REALISTIC, LOUD BARKING DOG. Dog barks for | 
about 15-seconds, then automatically resets. Has on/off switch & volume control. | 
Runs on 9v battery. Compact (3.5") & lightweight (7-о2.) security.... just hang on 
doorknob and you're protected, whether you're home or away! Barking Dog Alarm 
$19.95 + $5.00 shipping. SAVE $10 Order 2 for 39.95 postpaid! MC/Visa 
Send DutchGuard, Dept. TM Satisfaction Guaranteed Call Toll Free | 
РО Вох 411687, Kansas City, MO 64141  1-800- 821-5157 


“MAKES ANY VEHICLE | 
ELECTRONICALLY INVISIBLE 
TO POLICE RADAR” 


TO ORDER CALL: 


612: 783-1666 


INFORMATION 


ТЕ.К. DISTRIBUTORS „25 ЖЕР | 


ж эү 


POPULAR SCIENCE NOVEMBER 1993 © 177 


TRUMARK WRIST-ROCKET ° 
225 Yard Range! Folding 5150 о 


slingshot holds ammo inhandle. ` 
$15.00 buys slingshot, 70 rounds of white 
Tracer® brand ammo, and extra band assembly. 


REPEATER ! — к= - 
Semi-automatically shoots 
six shots in rapid-fire-succession. 


f 40th YEAR! а. 
| م‎ EU 


MADE IN U.S А 


MO COD: 


TRUMARK’ SNAPSHOT š 
ә. 512. 95 ында 


Powerbarnds 
POSTAGE PAID: SEND 
N CHECK OR MONEY ORDER TO 
' TRUMARK 
| 1835 386th Street 
IF" BOULDER, CO 80301 


12" barrel shoots bands up to 30 feet 
Black plastic with tough nylon starwheel. 


RUBBERBAND GUN 


Order your FREE catalog today! 


| *Descramblers 
* All Makes & Models 
| *Quantity Discounts 
*30-day Money Back Guarantee *Best Warranties 


Show Time Cable COD 
643 N 98th St STE 260 MasterCard 


Omaha, NE 68114 Visa* Amex 


1-800-643-4258 Discover 


EVERYTHING 
MUST GO- 


STOP JAMMING 
ME! x 


If you rent video tapes they re 
jamming you too. 

When playing back rented movies you will notice 
annoying flashes, streaks, jitters. This is caused 
by copy protection jamming embedded in the 
video. The MVEZODO wall spot and completely 
eliminate Macrovision and all current ccpy 
protection giving you a crystal clear picture 


z:uaranteed eliminates all copy 


Free Six Month Storage 


25х40 35х60 60x140 50x180 
SAVE Up To 4096 
Siecc'nmüsien 800-888-4606 


rotection 


*Works оп all Ty's, VCR's, Beta, cable. 
*Completely automatic no adjustments. 
*Digital state of the art. 
*] year warranty. 


$59.95 


Add $5.00 S/H 


KEYLESS ENTRY[Z 


HIGH SECURITY 
DOOR LOCKS 
NO KEY 


| , DISTRIBUTORS UNL LIMITED ||| CONVENIENCE , 


ALL 7 
MECHANICAL 

| 1” DEADBOLTS 

| DEFY FORCIBLE ENTRY OR 

| AUTOMATIC LOCKING DEADLATCH 
4 OR 7 DIGIT COMBINATIONS 

x EASY INSTALLATION 
CALL (407) 465- 7400 І FAX (407) 461-1050 


MOD. LT 8102 


BUILD „A ROLLERCOASTER 
BS 


Exciting to Ride! ». PLANS $123 
Easy to Build, Seats 2 Kids.“ mE VIDEO & PLANS 


The Ultimate Backyard Playscape! 7 522. 
Professional Plans, Materials & Tools List 
Send To: POWERS OF IMAGINATION 


4365 Northlake Blvd. Palm Beach Gardens, FL СІН 
бойдо Guoranieed оғ Your Money Bod 
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BUILD А BIKECAR қ, 
The Amazing Mini Car You Сап. х 
Build with Bicycle Parts! i 
Electric Motor — 

| and Pedal . 


Powered! 


| Fun to Drive! 


Easy to Build! Mina Жу 
Fully illustrated & Detailed 


PLANS $12.95 


SAVE! SAVE! 


CABLE TV 
DESCRAMBLERS 


JERROLD - OAK - HAMLIN - ZENITH 
PIONEER + SCIENTIFIC ATLANTA 


READY-TO -SHIP! 
6 MONTH WARRANTY ! ABSOLUTELY 


LOWEST WHOLESALE / RETAIL PRICES!) 
Ш MASTERCARD: VISA - AMEX - C.O.D. | 
FREE COLOR CATALOG! | 


1 (800) 950-9145 


1470 OLD COUNTRY nm SUITE 315-PS 
PLA! WO WY KALE ша 1803 


BUILD YOUR 
SROCKET MOTORS! 


@ UP TO 80 POUNDS THRUST' 
@ USING SIMPLE MATERIALS! 
@ FOR JUST PENNIES APIECE! 


Homemade rockets go together quick 1 sc 
homemade fertilirer/charcogl fuel. Models 
flv thousands of feet! Speeds to MACH I! 


nne lur our NE وبر بی‎ з and i ‘send you a | 


AND irh г 
КАШ SI) cach vou how tu make SAATI pan 


homemade roche motor casings, all using 


г ыа ion "W find around your housc. 
SEND 52 00 TO 

Dept. PS7, THE TELEFLITE 

CORPORATION, 11620 Kitching, 

Moreno Valley, CA 92387 


CABLE TV “BOXES” 
WHOLESALE PRICES! 


CONVERTERS ө DESCRAMBLERS 
REMOTE CONTROLS ө 
ACCESSORIES 
FROM $9.95!! 
CALL NOW!! 


—GUARANTEED BEST PRICES— 


—BEST WARRANTIES— 
—IMMEDIATE SHIPPING— 
—GUARANTEED STOCK— 

—COD'S— 


LAKE SYLVAN 
SALES, INC. 


SORRY NO MINNESOTA SALES 


CALL FOR A CATALOG NOW!! 


800-800-4582 


Î "EQUIPMENT 


x түлен ELECTRONICS 


Classified Opportunity Mart 


т _ — Шә — ыы = — w Ld سا‎ 


| CABLE 


Nationwide source for catia 

| TV equipment. Save $1000' 5. 
ТУ cable descrambler | 

| and converters catalog| 
| "BUY WHERE THE DEALERS BUY: 
VISA • MC ° COD - ACT TODAY! 


af ПЕР ІМТ Se AIR 
ЗГЕ а! ^ pani ‘ae 


cree | 1 
LM 
E 


10 ust ric = y— L : e F- 
| the be comi a س‎ l R^ 
BUILD IT Thr eg Size 5а valable > | pa 
YOURSELF >! ^ в 6 BAL “с "ON 1 aur i A 
For under 1: iN | yd 9 
| 520.00 RACQUET BALI SENE Пп Т Ü: " 


PLANS $3.00 ЕА. x MASTER PLANNERS. 
TWO FOR $5.00 | ‘se1s) РО ВОХ 1563 
SPECIFY SIZES (45 | EASLEY, SC 29641 


e CABLE T.V. BOXES — ALL TYPES < 
e LOW PRICES — DEALER PRICES < 


ACE PRODUCTS 
1 - 800 - 234 - 0726 


^s tens of years of AAA credit in your credit file 
"OVERNIGHT". 1009, Logai (20 REE SALES 


| gA #15574 
IE s, CA. 90209 
I-— 


E With Less than $100* in Parts 
ШЕ avalabla at а Mower Repair Shi 
| and a Hardware Store! 


ideas come true’ COLUMBUS OH 43 216 


ЕТІ m Inc. — DEPT 


WATER BALLOON LAUNCHEF 
120 YARDS!! ONLY $12 


$ TO ORDER: Са! Toll Free 


1-800-441-1047 
ane VISA/MC - or send check to: BLASTER 
43 13218 Jessica Or., Spring Hill, FL 34804 
; Every Order Shipped Next бау! 
Made in U.S.A. $100 P&H 


# 
ў Е 
" WIND PAOD” PIERO 
mu mc Tm TOMACH 
F SED CHECK/H.O. FOR 519.95 + 52,60 S 
[CA Бас. МАЯ $1.85 Tax) 


$99.” | 300-228-7404 


3250 Hatch Rd. Suite 1c Cedar Park, TX. 78613 


=s ДВЕ TVERS 
JESCRAMBLER 
“SALE 


Money Back Guarantee 


“800-939-1843 
WEST PRICES! Quantity Discounts?! 


DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA 55 SAT 10-2 CST 
ase have MODEL used іп your area when calling 
soncepts Inc. 
P.O. Вох 49503-Р5) 


Plazac Sales, Inc. or Pa Bly ا‎ 
RROLD PANASONIC 5А"5 ETC 
ABLE TV CONVERTERS PLUS 


*Special Dealer Prices! «Compare our Low 

tail Prices! * Guaranteed Prices + Warranties! 
s Orders shipped immediately! C.O.D. 

ж WE'LL BEAT ANY PRICE ж 


Sorry no N.J sales, Dealers Wanted, 


awnmower Hard to Start 
top Breaking your 
art your lawnmower instantly 


el drains out of idle lawnmowers making ae 
rd to start, Attachment primes car buretür 5% ` 


f Quickstart 


и air cleaner. Fits Briggs @ Stratton. — Ср OLA 
у mounted air сізалег, One minute (w. ES 
install, trouble free, fully tested. (IIa 

1 4 ) 4 н" 
insists of cap, filter, screen, LL 


سبل ن 
ıl cup and seal Makes Mowing a Pleasure‏ 


send $9.95 PPd to Mardon Mfg Inc. 
Вох 152763 San Diego, CA 92185-2763 


lARK—Rattlesnake. Hundreds Fascinating 
velties. Brochure $1.00. Shark Tooth Neck- 
е $5.00. Shark, Box 7OPS-134, Redondo 
ach, CA 90277. 


ш vour o HELICOPTER ! 


сор fien уб backyatd to open skies! 


nple, low-cost 
serm bly 

ı litense needed 
veral helicopter 
is & plans avail. ^'^ 


slicopter Plans... ..... $14.85 
ali. Experimenter Book. коко $0985 
| New Catale 9 /J “It Info. . . $10.00 кы 


РЕСІЛІ.! Ап 3 


3 items: Only ا‎ 
Р. О. Box 50-A 
Riderwood, MD 21139 

Cred card order line: 1-410-583-6586 


HELICRAFT 


І.ЕУІБІОМ MAGNIFIER Really enhances 
Jr picture. $3.00 for catalogue. A-Z Imports, 
399, Tacoma, WA 98445. 


“ы” Attachment) 


CABLE TV 
DESCRAMBLERS 


Converters & Accessories 


SAVE MONEY! OWN YOUR EQUIPMENT 


| You now have a choice to 

| own your cable equipment 

to access all premium and 

le! basic channels. We offer the 

i | lowest prices on all major 

| brand names including 

Zenith, Jerrold, Scientific Atlanta, Tocom, and 

Pioneer. FREE 30 day trial period and one year 

warranty. 50, if үші are tired of paying the ris- 
ing cost of Cable TV... 


CALL FOR YOUR FREE CATALOG TODAY. 
Add-on Cable Company 


800/334-8475 


ELECTRONICS 
CABLE TV 


Converters & Descramblers | 
“Тосот * Oak 

* Jerrold * SA | 
` * Zenith * More 
pero unbearable, monthly 


mis fees when you can buy for less 
at Multi- isione 


CABLE 
T.V. BOXES 


CONVERTERS / DESCRAMBLERS 
Why Pay Rent 
Call for FREE Catalog 


1-800-972-2779 
FREEDOM 
ELECTRONICS 
4360 NE 11th Avenue | 
Ft. Lauderdale, FL 33334 Ez] 


YOUR OLD KNIFE SHARPENER JUST BECAME OBSOLETE 


TRY THE SONEW | 
REMARKABLE B: lamon Е D GE? 50 SUPERIOR 
KNIFE SHARPENER ITS PATENTED 
SUPER 1. rapa LIFE TUNGSTEN CARBIDE BLADE 
TOMAT Y POSITIONS TO IDEAL 


FULLY TESTED, SHARPENS TO RAZOR 
EIX3E INSTANTLY, 


World's First Single Use 3-D CAMERA, film 
included, send M.O. for $29.95 to: Stan Lee 
Studios, 12062 Lorna, Garden Grove, CA 92641. 


GEEK T-SHIRTS! Over 200 designs to choose 
from: Chemistry, Math, Biology, or Geology. For a 
free catalog call: 1-800-222-2325 or write: Purely 
Academic, P.O. Box 2321, Stanford, CA 94309. 


ALTERNATE ENERGY | 


FREE HEAT from WASTE OIL 


Smoke and soot free. Very inexpensive. Tested by EPA in 
Alaska. Used worldwide. Heat shops and other buildings. 
Г and other uses. | 


т Fo fou 

i Send $5. тен for йе- | 
lailed information & order blank 
lor plans for burner, heater unit, 
and foundry furnace. 
Waste Oil Plans, Dept P, 
Box 1148, Fort Benton, 
MT 59442 | 


140,000 BTU. 


CABLE 


BOXES 


MUST LIQUIDATE 


Overstocked Warehouse 


Below Wholesale Prices 
Giant Inventory 
All Brands - Factory Direct 


800-237-4951 


ALTERNATE ENERGY (Cont'd) 


FREE HYDROGEN FUEL and OXYGEN from 
water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, #194 Southpark Village, 
3803 Calgary Trail, Suite 1331, Edmonton, AB, 
T6J 5MB. 

250 ELEGANT ECOLOGICAL TECHNOLO- 
GIES! AMAZING CATALOG! Send $2.00. 
REXCO, Box 19250, Jean NV 89018. 


GIANT SOLAR PANELS $44.00! Catalog 
$3.00. QUAD ENERGY, P.O.Box 690073, 
Houston, TX 77269. (713) 893-0313. 


WIND/SOLAR ELECTRIC SYSTEMS. Electric 
Tractors. COMPOSTING TOILETS. Propane 
Refrigerators. Solar Cookers. Grain Mills. 
Efficient Lights. Catalog $4. KANSAS 
WINDPOWER, R 1P, Holton, KS 66436. 
913-364-4407. 


WILD CATALOG!—TECHNOLOGY SUP- 
PRESSED BY GOVERNMENT/CORPO- 
RATIONS. Send $2. CHRIS, 7730 BLONDO, 
OMAHA, NE 68134-6608. 


AWESOME SCIENTIFIC DISCOVERIES sup- 
pressed by government/industry. $2 catalog. 
Borderlands, Box 429, Garberville, California 
95542. 


FREE ENERGY! Fuel-Less Motors and Gen- 
erators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


FREE ENERGY Methods! Good catalog. Send 
$2. (Refundable w/order!) CETAR, Rapid City, 
SD 57709-3011. 


WHAT EVERYONE SHOULD KNOW ABOUT 
ELECTRICAL WIRING! 176 pages. Learn 
HOW and WHY. Based on LATEST Code. $6.95 
Invaluable Products, 800 South Sixth, Las 
Vegas, NV 89101. 


INGENIOUS ENERGY PROJECTS— 
residential/commercial applications $15.00. 
John Howard, 3524 No. 76th St., Omaha, NE 
68134-5006. 


BUILD Your Own JOGGING GENERATOR. 


Generates, Stores Electrical Energy. Plans 
$19.95. R. Marquiss, P.O. Box 291069, L.A., CA 
90029-1069. 


NEW! BUILD AMAZING LIQUID PISTON 


ENGINE from pipe fittings. Easy Plans. Free 
information. ABCO, Box 306-S11, Seminary, 
MS 39479. 


HOME MICRO-UTILITY Cogenerate using NG, 


wood, yardwaste. Make Heat, Electricity, Steam, 
А/С. Detailed guide. $30.00: GLOBAL ENERGY, 
Р.О. Box 5617, Madison, WI 53705. 
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ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


MAX ту 


z 
passenger 
models 


ә: Led s (id ti EV te, i ULIS 4” 


Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


ANTIQUES, RELICS & INDIAN GOODS 


Antique Technical Prints. Many fields. Brochure 
$1.00. Technotique, Box 59897, Dayton, OH 
45459. 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! Amazing Cata- 
log: Send $2.00. Rexco, Box 19250, Jean, NV 
89019. 


ROCKET MOTOR MAKING TOOLS, supplies 
catalog $3.00. Impulse Reactions, P.O. Box 
61342, Seattle, WA 98121. 


Hear it straight from NASA! Daily inside 
news! 1-900-AURORAS (1-900-287-6727). 
Usual NASA report is 2 minutes at $2 per minute. 
You must be 16 or older. D.M.B., Titusville, Flori- 
da (407) 264-1228. 


ROCKET PLANS! Make one match fly 50”! $2 
cash, SASE. Ducret, 630 East Alvarado, 
Pomona, CA 91767. 


OUTER SPACE CATALOG. Posters, Slides, 
Postcards, Calendar, etc. $3.00. Cosmic Produc- 
tions, PO Box 1489, New Waverly, TX 77358. 


| ARTS & CRAFTS | 


I 


^GETTING Started In Stained Glass" $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339. 
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ARTS & CRAFTS 


For Home/Business or Van 
You have seen Mesa Arion the wekı al your име TV chow. Tou have seen Mean Art 
decorating агыны Тин ofcourse тез hove seco beer йрй neon diaplaysni 


ash in Ga The Businessof а he 90's 


Campie. arraid Home Stad (жете. Le 
Comping seine 


zii irc A 


techoigerelrom the 
из игі, LIMITED MED È! 


AUDIO & VIDEO EQUIPMENT 


Build High-End Speakers for 1/3 cost of name 
brands. Plans and catalog $9.95. JDS, 6030 
Wayzata Blvd., Minneapolis, MN 55416. 


TELEVISION COMMERCIAL ZAPPER. Reduce 
or mute sound from Television commercials 
using standard Universal Remote. Plans $14.00. 
Global Energy, P.O. Box 5617, Madison, WI 
53705. 


| AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding Book. 
Price: HV Technologies, 7505 Barkentine, Las 
Vegas, NV. 89128. 


THE SNITCH Bondo detector. Check that new or 
used vehicle for rust or accident damage. Great 
gift! Send $5.95 to Snitch Manufacturing Com- 
pany, Box 99, Mill Valley, CA 94942. 


AUTOMOBILES 
GOVERNMENT SEIZED Vehicles from $100. 


Fords. Mercedes. Corvettes. Chevys. Surplus. 
Buyers Guide. (1) 805 962-8000 Ext. 5-20025. 


CORVAIR| 


Hot Rod, Buggy, or Stock. We stock OVER 
8000 parts in our GIANT 400 page illus- 
trated catalog: Rushed - $4.00 

CLARK'S CORVAIR PARTS, INC. 
Rt. 2, Box PS, Shelburne, Ma. 01370 


DRUG SEIZED Mercedes, Fords, Porsches, 
Vans, Trucks, houses: Seizures, Box 51486-YA, 
Ontario, CA 91761. 


GO-KART/ BAAS HOVERCRAFT, SNOWMOBILE? LANDSAILER. 
SAILBOAT/ GREENHOUSE/ SWIMMING POOL & MORE. 
PVC PIPES ARE EASY TO 


BOOK S 14 + $3 
Collection of detailed 
PVC DESIGN Р.О. 


postage 
ans for all 20 projects. 
Box 36674. Houston, TX 77236 | 


VAPOR CARBURETOR TRIPLES MPG. Free | 


information. H&A, R2PS Bowling Green, MO 
63334-9350. 


AUTOMOTIVE REPAIR QUESTIONS? RE- | 


SEARCHED AND ANSWERED. EXPERI- 
ENCED CERTIFIED TECHNICIANS. $10.00 
PER QUESTION. AUTOTECH, Box 15948, 
DURHAM, NC 27704. 


ENGINE OIL ANALYSIS! Contaminant and 
wear analysis for Cars and Light Trucks. Oil 
Information $2.00, Spectromax Laboratories, 
P.O. Box 317, Buffalo, NY 14220-0317. 


WASH YOUR CAR WITHOUT WATER FOR 
$2.50! Amazing Discovery Requires No water! 
Easy to use. Guarantee. FREE DETAILS. Yoder 
Со., 29495 CR. 50, Nappanee, ІМ 46550. 
800-745-7294. 


FUEL ATOMIZER 2000. Famous, small, and 
doubling gas mileage for many. Save gas and 
earn money. Costs less than $150.00. Guaran- 
teed. Free Information, call: 800-647-1771. 
WYOMING INSTRUMENTS—A МАМЕ TO BE 
TRUSTED. 


AVIATION | 


HOMEBUILT HELICOPTERS. 7 models, kits/ | 


plans. Information, $5.00. BW Rotor, Towanda, 
KS 67144. 


AIRBOATS - Hovercraft - Airdrives. Propellers, 
Engines, Plans. Catalog $5.00. Arrowprop, Box 
610P, Meeker, OK 74855. 
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BOOMERANGS! HI-TECH DESIGNS. Amazing 


Science Project Fun. . . Returns! FREE Catalog. 
BoomerangMan, 1806-2 М. 3rd., Monroe, LA 
71201-4222. 


** Questions or 
Customer Service 


а A 16) 637-2800 


Easily Suwi іп Oma Werk - Comas Cai pete 
5 mat Тар Speed: Go A.nywhanai 
into Package Catalog 
Ve haur Аме юп vided... 
dè рәте 
oor Formal Vides 
Infa Pack s PAL V ie 


p Gomba $55. 555. ры 


WANNABE PRIVATE PILOTS! What it “really” 
takes. Free details. Stange! Aviation, 1034 
(12Р5) Riverbend Dr., Hartford, WI 53027. 


Impress your friends! ! 
No stall models! ! 
F14-TOMCAT 

Fi6-FALCON 

FIGKL, F106 


No extra nose weight needed! | 
No gluing!! 


F15-EAGLE 
Ғ4-РНАМТОМ 
war S51 CONCORDE 


Learn 
to fold 

| and fly 
trom a standard 
84x11 paper; ten. ^ 
accurate replicas of 
military and civilian 
e models. 


= [74 Page book 
e 50 Easy to follow 
fold patterns 
e Step by step 
mstructions 
a Flying and trouble shooting 
ICARUS V INNOVATIVE guide | 


YOU NO LONGER HAVE TO BE A ROCKET 


SCIENTIST TO BUILD A HELICOPTER! 
* Easy Method to Determine Relative Reliability 


Just Read i 
Tha Fara! | 


| «Full List of Current Kit Manufacturers 


nm CUL Send $6.95 plus $1.00 
En Postage А Handing tc 
us р Н.С. Guide Publemmmg 
MMOS Onpy Box 50485 Dept. H-3 
Michwest City. ОЖ 73140 | 


HOMEBUILT 
AIRCRAFT 
SOURCE BOOK 


=-= @ 200 Illustrated pgs. of EVERYTHING 
to select-build-fly your own; Kits & 


Plans. Components, Tools Hardware, Services, In- | 


AeroCrafter«$40 Adams St, ған, Benicia, СА94510 


EXCLUSIVE VIDEO of Super Тор Secret HY- 
PER SONIC Aircraft landing at Base. Must see. 
Send $21.00. KB Enterprises, P.O. Box 88, Mo- 
reno Valley CA 92556. 


BEER & WINEMAKING 


| WINEMAKERS-BEERMAKERS Free lllus- 


trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - (816) 254-0242 KRAUS, Box 
7850-N, Independence, MO 64054. 


FOR BEGINNERS SPECIAL or Free Summer 
Catalog. Call U-BREW 1-800-845-4441. Myrtle 
Beach, SC 29582. 


WINEMAKER—BEERMAKER: Free Illustrated 
catalog of supplies. Semplex, P.O. Box 11476H, 
Minneapolis, ММ 55411. 


FREE ВЕЕНМАКІМС BOOK Catalog. Finest 
ingredients, fast service. Make rich beer without 
additives or preservatives. (800) 852-9545. SPI. 


BEERMAKERS—Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871. 


Free Catalog. Brew quality beer yourself easily. 
Call Windriver Brewing. 1-800-266-Hops 24 
Hours. 


BATTERIES, GENERATORS, ETC. 


IF ITS A BATTERY WE HAVE IT! Cellular, 
Camcorders, much more! For details voice/FAX 
407-282-7875. Carson, 5955 T.G. Lee Boule- 
vard, Suite 150, Department PS2, Orlando, FL 
| 32822. 


um ma Y 
Oe 
a АК; 


| | Californians add 7.75% sales tax 


BETTER HEALTH 


HERBS—YOHIMBINE, PAU D'Arco and others. 
Catalog $1.00 (refundable). Jude Herbs, Box 
563Р5, Huntington Station, NY 11746. 


WATERWISE PURIFIERS . . . homemade dis- 
tilled. (800) 874-9028, Box 45982, Center Hill, FL 
33514-0459. 


RHEUMA ARTHRITIS, SURE RELIEF WITH 
COPPER BRACLET. Millions praising. Send 
$15. HORVATH, P:O. Box 253, STN. V., Toronto, 
On. M6R 3A4 Canada. MEASURE YOUR 
WRIST CIRCUMFERENCE. 


Fight hand and wrist pain 
pain 


Prevent hand and wris 


° MILITARY) 


| Us VISION | 
| BINOCULARS 


& SCOPES $495! ros | 


| FROM ONLY 
i compare with U.S. units sellin 
ı brand-new at $3,000.00 and more 


Own the Starlight technology used 
| by the KGB, Russian Commandos 
and Military for night surveillance and 
combat! Feather-light, waterproof, 
simple to operate — GREAT for all 
outdoor sports, security, search & 
rescue, survival and other skills. 


ee ees 


me a 
DNE a EMITE ee 


Е 


СЕРКЕ ЫЫ» 


Investigate our full line of 
superior-quality, low-cost 


| Night Vision 1 
k < 2 


30-Day Money-Back Guarantee!) | 


ee ee RH 


Use of this product for hunting & other 
activities may not be legal in your area 


| Call Now: 1-800-54-NIGHT 
i НЕ: T EH 
> 


|| 490 El Camino Real, Redwood City. 


CA 94063 | 


manos oes uate” na am e ger Pri cecidi el‏ ا 
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BOATS, MOTORS & ЕЛЕ. 


PRECUT BOAT KITS — PLANS — 


EPOXY FIBERGLASS 
SUPPLIES — 250 DESIGNS — 6'/70' — 
Powerboats — Sailboats — Hydroplanes — 
Tunnelhulls — Canoes — Kayaks — Dinghies — 
CATALOG — $2.50. BOOK “Amateur Boatbuild- 
ing” — $6.00. CLARKCRAFT, 16-7 Aqualane, 
Tonawanda, N'Y 14150. 


BOAT PLANS — PATTERNS — KITS — 
Unsurpassed selection. 168-page DESIGN 
BOOK — $4.00. GLEN-L, 9152 Rosecrans, Box 
1804/PS3, Bellflower, CA 90706. 310/630 6258. 


BOOKS & PUBLICATIONS 


Treasure Quest Magazine, The Journal of Lost 
Treasure, Shipwrecks and Recovery. Salvage, 
metal detecting, archaeology. Sample copy 
$4.00, 160 pages. Treasure Quest Magazine, 
P.O. Box 10030, McLean, VA 22102-8030. 


PERSONALIZED CALENDARS—Makes Не- 
membering Birthdays EASY! FREE Brochure, 
Castlewood-S, РОВ 769, Franktown, CO 
80116-0769. 


UFOLOGY—a monthly scientific and historical 
report. $2.00/month, $20.00/year. E.L.F. Publica- 
tions, Box 1916, Laramie, WY 82070. 


— — — 


| CATALOG $10.00. 


| 


MANUSCRIPTS WANTED, all types. Sub 
publisher with 70-year tradition. 
1-800-695-9599, 


SAVE up to $50,000 on YOUR ! 
EASY, SAFEL—SEND $20.00 TO CBS IN 
MATION, PO BOX 1116, HILLSBORO, 
97124. 


roadside car repair, mainte 
book $5.00. Cygnus Il, Box 3452 Airdrie, Al 
Canada T4B2B7. 


START COLLEGE PLANNING NOW. Val 
tips from college counselor-recruiter. $5.00. 
der Today. H.B. Emerson, PO Box 5823, C 
lottesville, VÀ 22905. 


ALGEBRA for the absolute beginner. Learn 
basics with clear, easy-to-follow booklet. S 
$7.95 to: Andrew B. DiStefano, 10 Olivia Dt 
Yardley, PA 19017. 


CROP CIRCLE QUESTIONS AND ANSWE 
$19.95. M-LOW COMPANIES, P.O. BOX 27 
GREAT FALLS, МТ 59403. — | 


BURGLAR—FIRE ALARMS 


X-10 HOME CONTROL SYSTEMS. Home 
curity and Automation, $199.00. Free Broct 
1-800-2-COCOON. 


CARBON MONOXIDE DETECTORS: Pro 
yourself from this deadly killer. Fact Sheet | 
price list of complete line of residential Can 
Monoxide detectors plus sample passive de 
tor ($5.00 value) for $3.00 to T.O.P. Box 402 
Pittsburgh, PA 15201. 


BUSINESS OPPORTU NITIES 


PIANO TUNING PAYS: Learn with appro 
home study course, Diploma granted. Ameri 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
85037. 


LET THE GOVERNMENT FINANCE your si 
business. Grants/loans to $500,000. Free 
corded message: 707-448-0270. (JG6) 


HYDRAULIC JACK REPAIR MANUAL А 
HYDRAULIC PAF 
SUPPLY, BOX 4157, BROWNSVILLE, 
78523-4157. 


$225 DAILY "CHROME PLATING" AL 
PARTS, MOTORCYCLES, INEXPENSI 
EASY, (FREE) information: Chrome, Box 22 
Waldorf, MD 20604. 


$10,000.00 MONTHLY Taking Photograph: 
Home! Mo Experience. PHOTOPRO, 1! 
Crenshaw $2355, Torrance, CA 90501 (90: 
ond recorded details) (310) 549-0997. 


| EARN 0,000 YEARLY 


Repairing (not replacing) stone damaged wine 
shields and plate glass. Learn how a З minut 
repair can earn you $1200/week! 


CALL МОМ! 1-800-695-622. 


FREE REPORT! 
_ NVS/OPTIKLEER, LYNN, MASS. 0190: 


T-SHIRT PRINTING MACHINES. We manu 
ture professional single and multi-color scr 
printing equipment. Inexpensive, Brochu 
Prices, Information Pack $1.00 (refundat 
Catco, 12201 NW 35 St., 
Springs, FL 33065. 


#102-PS, C4 


CRACK REPAI 
OVER A FOOT LOI 


PATENTED HUGE DEMANE 
JUST LOOK AROUND Yi 


| "v ws B-O-N-D, inc. ; 
1 (800) 347-2820 


11151 Pierce Street, Riverside, CA 92505 


$40,000 ON 1/3 ACRE! New hydroponics - ir 
pensive, pleasant, practical! Free informat 
Planter's, Box 681804, Franklin, TN 37068-1 


RECYCLE METALS, NO, NOT BEER CA 
Easy $458 weekly! Free information, Horst 
Box 681804, Franklin, TN 37068-1804. 


MAKE $15,000 monthly! The Perfect Busine 
No investment. Easy. Free Booklet. MPC, | 
57, Lenore, ID 83541. 


3USINESS OPPORTUNITIES (Cont'd) 


GIANT TV 


ap BE FOOLED BY IMITATIONS! 
1 the best giant screen projection TV for home or high 
rt with lenses and screens utilized by SONY, ZENITH. 
VANIA and MAGNAVOX! Simple construction! Ius- 
d information. Profit plan, and complete parts catalog 
. Money back guarantee! Earn $100.000 yearly! 


POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP, PA 18512 


REPAIR CRACKED WINDSHIELDS | 


Earn $90,000 Yearly Repairing 
- not ing - 
Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
5313 Nob Hill Rd • Е! Louderdale FL 33351 | 


.ASS REPAIR: High demand, low competi- 
n, easy to learn, low investment, high divi- 
nds. Information call toll-free LIQUID RESINS 
300- 458-2098. 


2.00 from sq. ft. plywood. (HUGE DEMAND) | 


Ivealing proof $1.00 (Refundable). Woodwins- 
», РОВ 859, Bridgewater, MA 02324-0859. 


е a cu al ی‎ 
ECYCLE! (AMAZING PROFITS MADE) Re- 
nditioning Automobile Batteries! (Free) Infor- 
ition! Battery Outlet, Box 3300Р5; Hickory, 
C. 28603-3300. 


EW 2000% PROFITS—in moldmaking/ 


isting. Free information: Caster, Box 
586(P11), Memphis, TN 38186-0586. 


3 š i ac 
E YOUR OWN BOSS 
Repair Cracked Windshields. It's Easy. We'll 
reach you how to start and run your own busi- 
Keep all the money you earn. Patented 
Equipment. FREE valuable report. 
CALL 1-800-321-2597 

GLAS-WELD SYSTEMS, INC. 
Box 5755-C * Bend, OR 97708 


ness. 


5000 PLUS MONTHLY$ 


FROM GOV'S BEST KEPT 
MONEY MAKING SECRET, THE 


' DISABILITY CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MORE! 
FREE BOOKLET — CALL 


303-766-111 


14 HOURS 24 HOURS 


ММ YOUR MAIL ORDER BUSINESS SELL- 
G BOOKS. TPCE, BOX 4113, TORRANCE, 
\ 90510. 

804 MONTHLY! Buy/sell cars (spare-time). 
wealing proof! Write: CODEX, 507 Oak Drive, 
endswood, TX 77546. 


,000's WEEKLY MAILING LETTERS. 
JARANTEED! Free postage/supplies. Free 
tails. GENISIS, BOX 215-Р5, BROOKLYN, 
f 11204. 


:ED MONEY? Free Grants. Signature Loans, 
зе Foundation Money. Sources: Box 5529-Y X, 
amond Bar, CA 91765. 


00.00 PER DAY just mailing letters! Details 
€ (coin. Moneymakers/S, Box 32368, Palm 
iach Gardens, FL 33420. 


КЕ PICTURES for profit. Worldwide Oppor- 
ту, CAMERA VENTURES, Вох 771, Lamara, 
281052. 

AILORDER MILLIONAIRE reveals money- 
aking secrets! Free exciting cassette. Melvin 
wers, North Hollywood, CA 91609. 


,000 DAILY From your Telephone Answering 


achine! I've made over $1,000,000 using mine! | 


23) 674-2219. Recorded Details. 


FELAWARE INCORPORATION $195, IN- 
-UDING COSTS, FOR INFORMATION: 
800-808-8881 OR FAX 302-368-1059. 
MILEX, INC. 


RECORD VIDEOTAPES—At Home. $5,000 


| Monthly Possible. No pornography. Free Details. 
| Write: CMS Video Company, 210 Lorna Square - 


#1635, Birmingham, AL 35216. 


$200 MAILING DAILY. FAST SERVICE. DE- 
TAILS LSASE: JOBURG, BOX 1298, COOKE- 
VILLE, TN 38501. 


Travel Agency—Start Your Own $3,870.00. No 
bond, Free info 800-926-5600. 24 hour-free 
computer. 


i Learn VCR repair! < i 
"ome sute! таный н a ofit К E — 
3 AL NOS career tase ture: ЕК. | 
1 Call 800-223-4542 ` і 
| The School of VCR Repair 7 | 
6065 Roswell Road, Dept. JM109 
Atlanta, Georgia 30328 te 


Distribute uique electronic p . Manu- 
facturer, Box 28307, Kenneth City, FL 33709. 


27,149 Products, Direct! . . . TAIWAN, PHILIP- 
PINES, HKONG!! Samples ... Small lots ... 
Freebies! Echo, Box 739-C113, Shalimar, FL 
32579-0739. 


MAKE Rubber Stamps. Higly Profitable. Free 
details. STAMPER, POB 22809 (LLC), Tampa, 
FL 33623. 


BUMPERSTICKER PRINTER. ‘Cheap, simple, 
portable. Free details. Bumper, POB 22791 
(LLC), Tampa, FL 33622. 


Learn to fix computers! 


Home study program. Earn [ 
great money repairing, trouble- 
shooting, servicing, and install- 
ing PCs. Free literature. | 


Call 800-223-4542 
The School of PC Repair, i 
: 6065 Roswell Road, 

РА Dept JM109, Atlanta, GA 30328 J 
шиш БЕНЕ G БЕНЕН ШШ 


BILLION DOLLAR INDUSTRY. Distribute 
Greeting Cards. In Your Area, Мо Selling. Buy 
Direct. Low Start- -Up Cost. 1+ -800- 532- 7746. 


$1,500 WEEKLY mailing our circulars!. . . Begin 
NOW!. . FREE packet! MESA-L1 Box 4000, 
Cordova, TN 38018-4000. 


WE BUY newspaper clippings. 781.23 weekly. 
Send stamped envelope. Edwards, Box 
467159PP, Atlanta, GA 30346. 


Enjoy Afternoons Free! $37,000 yr. Happy, 
Easy Recession Proof Homework. Free Folio. 
Communikay, P.O. Box 14038, Fremont, ‘CA 
94539. | | 

IMPORT-EXPORT opportunity, profitable worid- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. 


| Mellinger, Dept. H269C, Woodland Hills, CA 


91367. 


MAKE homemade “how-to/opportunity™ book- 
lets. Mine have earned $436,097. Money never 
stops. Free information. Booklets, 507M Oak 
Drive, Friendswood, TX 77546. 


SELF TAUGHT NEON. Free sample lesson. 
NEON, 115 Riverbirch Cres., S.E. Calgary Ab., 
Canada, T2C 3M1. 


How to create a good paying job for yourself. 
Free details. Send SASE: Kovacs Publications, 


P.O. Box 863494, Ridgewood, N' 11386. 


21 Successful Proven home-based Busi- 
nesses start under $250. Send $6.00 to Shoe- 
string, 2460 Coburn, Apt G-PS, Shell Beach, CA 
93449. 

INCORPORATE IN TAX-FREE NEVADA! Do 
business worldwide. $100 + costs. Free infor- 
mation. (702) 474-0013. 


Dissatisfied? Be your own boss! ChT Cos. Inc. а 
Р.О. Вох 030135, Ft. Lauderdale, FL 
33303-0135. 


MAKE MONEY with Arts and Crafts. Free infor- 
mation. Tella Friend, Box 47, Witmer, PA 17585. 


MILLIONAIRE'S WIDOW REVEALS Husband's 
Moneymaking Secrets. FREE Manuscripts, Box 
2355, Redwood City, CA 94064. 


CASH IN on the Home Automation boom! Lim- 
ited Offering. Send for Free details: MAS, Suite 
123-271, 17194 Preston, Dallas, TX 75248. 


GOVERNMENT LAND now available for claim. | 


Up to 160 acres/person. Free recorded mes- 
sage: (707) 448-1887. (4JG6) 


$900.00 WEEKLY —Beginners Dream. Mail- 
order SECRET Plus Success Package. Free 
Information. PSI, 17610 Drummond Dr, Tinley 
Park, IL 60477-7346. 


HOME ASSEMBLY WORK AVAILABLE! 
GUARANTEED EASY MONEY! FREE DE- 
TAILS! SASE. HOMEWORK-PS, BOX 520, 
DANVILLE, NH 03819. 


WE'LL PAY YOU TO TYPE NAMES AND AD- 
DRESSES FROM HOME. $500.00 PER 1000. 
Call 1-900-896-1666 ($1.49 min/18yrs.+) or 
Write: PASSE = ХР51193, 161 S. Lincolnway, М. 
Aurora, IL 60542. 


SELL 70 popular money making reports. Make 
100096 profit. Details for LSASE. Peeler, Box 
632A, Bonham, TX 75418. 


$1,000's MONTHLY. Buying and Selling Cars/ 
Trucks as a Hobby. EASY TO DO. Works in every 
state. Send for HOW TO BOOK. RUSH $14.00 
to: CSI, 8175 Hetz Dr. Suite 101, Cincinnati, OH 
45242. 1-800-708-3721. 


How | made $800,000 and how you can too! It's 
true! Free details. TRB, 509 Maplegrove Court, 
Franklin, TN 37064. 


$800 WEEKLY POSSIBLE! Working at Home! 
37 Different Opportunities. Rush $1 and self 
addressed stamped envelope to: GB Interprise, 
475 Esping Way, Paradise, CA 95969. 


MAKE $$$$ SAVE $$$$. INTERIOR ZIP-LOCK 
STORMS. COMPLETE INFO $4.95. DALE 
BENNETT, 1018 KNIGHT, MILES CITY, 
MT 59301. 


$25.00 POUND PAID For Aluminum Scrap? 
(YES. ... Free Report!) Write: Ameriscrap- 
Р51193, Alexandria Bay, NY 13607-0127. 


NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 
GROWBIZ, Box 306-511. Seminary, MS 39479. 


JOIN HOME-WORKER'S ASSOCIATION— 
Get "Guaranteed Legitimate” home- 
employment offers! (Many Choices!) Write: 
Association-PS1193, Alexandria Bay, NY 
13607-0250. | 


$1,274.00 weekly, new amazing BIO- 
MAGNET. (INCREDIBLE DEMAND). Revealing 
proof $2.00 (Refundable). Biomagnetics, 3606 
Nicholas Street, Suite 116, Easton, Pennsylvania 
18042. 


Brand New Too! sell from your car investment 
backed by inventory. Invest $470.00 Profit 
$366.00. Not sold in stores. Full or part time. For 
info, and Video tape Send $6.00 to Fuel Systems 
WV, Р.О. Box 2536, Bellview, FL 34421 (904) 
347-7666. 


BECOME A HOME INSPECTOR. START YOUR 

OWN BUSINESS. APPROVED HOME STUDY. 

FREE CAREER LITERATURE. P.C.D.I., AT- 

LANTA, GEORGIA. 800-362-7070 DEPT. 
Шын шыш шыш D 


[Leam auto mechanics 1 


Home study. Learn all about 
NA automotive systems, "bumper- 

г 4 to-bumper," for all makes of 

ҒА” cars. Free career literature. 


Call 800-223-4542 


School of Auto Mechanics 
PCDI, 6065 Roswell Road 
Dept. '2М109, Atlanta, СА 30328 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Report 
reveal everything. Real Money, 911-PSB Bryant 
Place, Ojai, CA 93023. 


$15000 MONTHLY, MAILING BOOKLETS! DE- 
TAILS: Lloyd (PS), 14900 Magnolia #5189, Sher- 
man Oaks, CA 91413-5189. 


"ENTREPRENEURS: Join National Financial 
Marketing Network: For free information 
call 1-800-365-7550 Ext-10594." 


FREE CATALOG! 33 ways to earn extra money at 
home. Write: Key-Ways, Box 86884-PS9, Port- 
land, OR 97286. 


| TYPING—Hand Add 


POPULAR SCIENCE NOVEMBER 


Lifetime . Big Income! Own your 
own business! 100 of the best opportunities in 
the world! Employment Guaranteed! Send 
$29.95 to Wilkinson's Enterprises Today! P.O. 


| Box 25387, Richmond, УА 23260. For more infor- 


mation call 1-900-329-4584. $3.75 per minute. 


ressing. $500 Weekly Pos- 
sible. Write: National, Box 104—PS, Island Park, 
New York 11558. 


è CASINO GAMBLING Y 


| Get in on the Fastest Growing Industry in 
the USA! We have casino and dealer 
school novelties. Big seller in metro NY. 


You can sell in your state. Great mark-up. 
Heavy volume. Write for info: 
S.J. Lee Inc., PO Box 333H, Dept. 8, 
Scarsdale, NY 10583 
Ф Ф  orfax 914-723-3913 ¥ 4 | 


BIG PROFITS IN AUTO SECURITY. No Ex- 
perience Necessary. Free Information. 
1-800-238-2155. 24 HRS. 


HALLOWEEN HAUNTED HOUSE—instruction 
manual for the design and fabrication of a sturdy 
structure that can be quickly assembled-dis- 
assembled and stored. A money maker for the 
organization or the individual. Only $39.95 plus 
$4.00 S&H. WAWCO Inc., P.O. Box 1026, Ball- 
win, MO 63022. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! Freebies! 
Information (stamp): DDN. Box 20152-G, 
Ferndale, MI 48220. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614, Big River, CA 92242. 


FAMOUS NAME REPLICA WATCHES. Swiss 
Quality. Below Wholesale Prices. Free Brochure. 
1-800-553-4334. 


Car Stereo Cassette Players— Wholesale 
prices from $18. Send $4 for catalog. Gulfport 
Wholesale, P.O. Box 350072, Ft. Lauderdale, FL 
WHOLESALE Bargains, Freebies, Giveaways by 
mail. Write: Wholesale, Box 51488-Y, Ontario, 
CA 91761. 


CABLE EQUIPMENT 


MOVIE VIEW SALES 
Cable T.V. Converters 
Descramblers / Low Prices 
PO Box 26 * Wood Dale, IL 60191 
(708) 766-5222/Fax (708) 766-5269 
Call CST Mon.-Fri. - 9-5 / Sat.-10-2 
JERROLD * SCIENTIFIC ATLANTA 
OAK * ZENITH * HAMLIN * PIONEER 
Converter Only * Hand Helds 
Ch. 3 Filters • 3 Ft. Jumper Cable 

VISA/Mastercard C.O.D. 
Orders Only 1-800-735-5912 
10 Yrs. Experience 
6 Mos. Warranty 
(NO ILLINOIS SALES) 


CABLE TV DESCRAMBLERS AND CON- 
VERTEHS. BUY DIRECT FROM FACTORY 
WHOLESALER AND SAVE A FORTUNE! 
CALL US LAST, WE'LL BEAT ANY PRICE! 
ВЕН ELECTRONICS 1-(800) 453-7482. 


CABLE Т.М. CONVERTERS Jerrold, Oak, Sci- 
entific Atlantic, Zenith, & many others. "New" 
MTS stereo add-on: mute & volume. Ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
3584 Kennebec, Eagan, MN 55122. 


CABLE TV DESCRAMBLERS—NOBODY 
BEATS OUR PRICE! Quantity Discounts, 24 
Hour Shipping-All Brands. Call: V.C.l. 
1-800-677-0321. 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from 
giant stock! COD orders only. 1-800-995-1749. 
PREVENT DESCRAMBLER DAMAGE— 


Snooper Stopper Data Blocker $34.95 VCI 
1-800-925-9426. 
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CABLE EQUIPMENT (Cont'd) 


CABLE TV CONVERTERS 


Save $100's 

* All makes and models 

* Years of customers 
complete satisfaction 

• Quality Equipment 

s Shipped within 24 hrs 

* Free catalog 


CABLE TV DESCRAMBLERS 


* CONVERTERS * 
and ACCESSORIES. 


PANASONIC, JERROLD, OAK, 
PIONEER, SCIENTIFIC ATLANTA 
AND MORE. LOWEST PRICES. FREE CATALOG. 


CABLE READY 
COMPANY 


(800) 234-1006. 


CABLE T.V. EQUIPMENT 
Why Pay High Rental Fees? 


Replacements for all models. 60 day uncon- 
ditional money back quarantee. Low Prices. 
ship within 24 hours. SSAE for free catalog. 
| Visa. MC, COD. Let our experience work for 


"" 4-800-243-3967 
— SKYLIME SYSTEMS INC. ° - 


114 S. Euclid Ave. 
Park Ridge, IL 60068 

CABLE TV CONVERTERS. Jerrold, Zenith, Pi- 
oneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Advantage Electronics, 
Inc. 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


CABLE BOX 


| WHOLESALERS, INC. 


BEST BOXES 
BEST PRICES 
Immediate 


Shipping 
COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 


Cable/Satellite Descrambler actually "cleans" 
all picture distortions GUARANTEED. Send 
SASE-Info, $14.95-Plans, $94.95-Kit. Mystical 
Electronics, P.O. Box 867, Stonington, CT. 


PRIME TIME 


cC A HL cC O M PAM Y 


| CABLE TV DESCRAMBLERS 


Converters, Accessories • Lowest Prices 


Call For FREE Catalog: (BOO) 777-7731 
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L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Purchaser must agree to comply with all State and Federal 
laws regarding private ownership of cable TV equipment. 


CABLE TV 
DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 


SAVE $$$ DON'T RENT 
30 DAY MONEY BACK GUARANTEE 
PANASONIC, OAK, JERROLD, 
ZENITH, SCIENTIFIC ATLANTA 
PLUS MORE!!! LOWEST PRICES!!! 
AA Electronics 


CALL 1-(800)258-9512 


CABLE 


DESCRAMBLERS 
ALL MAJOR BRANDS 


WE BEAT ANY PRICE! 


MONEY BACK GUARANTEE! 
PLEASE HAVE MAKE AND MODEL NUMBER 
READY WHEN CALLING 


| CABLE HOTLINE 800-497-6273 


CABLE TEST-CHIPS AS LOW AS $9.95, FOR 


TESTING. CABLE BOXES IN FULL SERVICE 
MODE. JERROLD; PIONEER; PIONEER 
CUBES; TOCOM 5503/5507; SCIENTIFIC 
ATLANTA; ZENITH; REMOTES $10; N.E. 
ENGINEERING 1(800)926-4030. ^ 

DESCRAMBLERS. Cable and satellite. Kits and 


assembled units. All types. Guaranteed. From 
$19.95. Free catalog. 212 330-8035. 


CONFUSED?? Need QUALITY cable equip- 
ment? Knowledgeable, experienced representa- 


tives and the BEST SERVICE around! CALL | 


NOW! PREMIER CONCEPTS, 800-9 PRE- 
MIER, 800-977-3643. 


CONFUSED ON WHO TO CALL FOR THE 
BEST IN CABLE TV DESCRAMBLERS AND 
CONVERTERS? ALL SYSTEMS GUAR- 


ANTEED*LOWEST PRICES*QUANTITY | 


DISCOUNTS*'IMMEDIATE SHIPPING. 
PERFORMANCE ELECTRONICS, INC., 
1-800-815-1512. 


Cable TV 
DESCRAMBLERS! 


These are the ones you've 
been Looking forl 


COMPLETE LINE OF ALL MAJOR BRANDS 


IM CLLIDING TURN- ON CHIPS 
AND ALL AC CESSO ORIES. 


LOWEST PRICES! orot? 
NOBODY BEATS USI +“ 


за Day Money Back Guarantee 
‘FREE CATALOG — — 


1-800-618-7480 
Call 24 Hrs - 7 Days a Week 


WE SHIP IT TODAY - YOU GET IT TOMORROW! 
NOTE: ! Please Have Make & Modei # 
af Еси РРР Listed іп Your Area 


National Electronic Wholesalers = + 


к z 


CABLE DESCRAMBLERS, test turn-on kits. 
We have the lowest prices in the industry, be- 
cause we have no catalog, and no 800 number! 
Call everyone alse, then call us for the best price. 
Cash paid for cable equipment. No Florida sales. 
(305) 425-0751 

CABLE GUARD prevents detection of your elec- 
tronic equipment through your TV cable. $25.00 

+ 4.50 SH. Call 1-800-435-2501 МС or VISA 


SECRET CABLE DESCRAMBLERS! Build 


your own Descrambler for LESS than $12.00 in 
SEVEN EASY STEPS! RADIO SHACK Parts 
List and FREE Descrambling Methods that 
COST NOTHING To Try, Included. Send $10.00 
to: Information Factory, Dept. 3, P.O. Box 1790, 
Baytown, Texas 77522. 


| CB RADIO 


|, POLICE—FIRE SCANNERS, CB'S MARINE 


.2-WAY, ANTENNAS, HPR, BOX 19224PS, 
DENVER, CO 80219. 


lug or side ter- 
minal batteries 


| i 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches to 
battery in minutes. Heavy duty. Suitable | 
for 12 or 24 volt batteries 
Eliminates battery drain, prevents elec- 
trical fires, provides emergency cut-off. 
Remove knob to stop theft and 
unauthorized operation. 
$1 4.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, РА 16686 
814-684-2603 


Quantity discounts—12 units or more. 


| COMPUTERS | 


FREE CATALOG-ON-DISK. IBM Compatible 
ShareWare. ASP Approved Vendor. BUSTER 
SOFTWARE, 1-800-598-7238. 


NOVICE. Finally, computer booklet with over 100 
terms for beginner. LSASE/Sample. K & L 
Enterprises, Box 742, Pocono Pines, PA 18350. 


DIRECTORY 


of over 100 sources of 
Public Domain, FreeWare, 
and ShareWare software. 


~ Send $2.00 to PVPCOMP, 
PO Box 359, Stottville, МҮ 12172-0359 


"ТНЕ-ІМКЕН” Made in the Recycle printer 
$79.50 “ыс 1| ribbons for 5e 

қ A 4% m š worth of Ink. 

y 27 —" Call for free 


-— 


— formation 71 c 578 05065 


Jet Ink re-fill kits too 111 
"Do your own or others for 
prolit. Millions thrown in 
landfills. 120 or 240 Volts. 


Ribbon ТЕК USA - 2725 Ore Mill Dr. C24 
Colorado Sprgs., CO 80804 | 


cea 


BUILD YOUR 386/486 COMPUTER! FREE In- 
formation & Software. PCS, 380 Terraine, San 
Jose, CA 951 10; FAX: (408) 995-6229. 


MICROPROCESSORS AND PROGRAM- 
MING Best hardware and software learning sys- 
tem available. Novice to Advanced. FREE Litera- 
ture. AES, 1407 North Batavia #220, Orange, 
CA 92667. 


` CONTACT LENSES 


1:800-521-351' 
UU NAMES. x All Brand 
| = © “Disposables from $1 
Daily wear lenses from $1 


DISCOUNT LENS CLUI 


DO-IT-YOURSELF 


"FM TRANSMITTER 
ІМӘМІТТЕН 
ALL OTHERS OBSOLETE! Х 
New Surface Mount Technol- ST. 5 0 
ogy (SMT) makes the XST 500 
the smallest most advanced FM 
| transmitter you can buy! Power- 
lul 4 stage design provides 
greatest range of any unit avail 
able today. lt can transmit whis- 
pers up toa mile away. Powered 
by Әу battery. it works with any 
FM receiver and is easily tuned 
over the FM radio band. Order 
| our easy to assemble E-Z Kit 
| with all chip components pre- 
assembled to the circuit board 


$44.95 CHEI УНА Mf, 


MO 


AS ЭК; ABOUT OUR 
XPS. 250 PHONE 
TRANSMI TTER АМ 


HER PROCR E 
SATISFACTION GUARANTEED. D а 
1-800-336-7389 mmi. 
XANDI ELECTRONICS . SINCE 1981 


| | 201 E Southern Ave, Sulte 111, Tempe, AZ 852. 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1 


ue 


Law Enforcement. ‘Senda Device с 
a "m IC CHIP is a Room 
Ve transmitter all in оте! 
imple 5 minute assembly! 
еМо circuit board soldering! 
sMONEYBACK GUARANTEE! 
Attach the ҰТ-75 microtransmitter chip 
any 3V to 12V battery and you can he 
every sound in an entire house over 1 m 
away! Tiny IC chip uses the most advanoi 
technology to allow you to hear every sou 
- even - on any FM radio tuned 
the "secret" frequen ou select. You 
also attach the 175 anywhere on 
telephone line and monitor both sides of 
phone conversations - crystal clear - 
ever needing а battery! Tunes from 80 | 
130MHZ! The VT-75 в powerful (100r 
so it transmite farther - even through wa 
and buildings - where tiny PC boards wi 
limited circuitry just can't. Want the smalle 


ma, 
= Ü 


Broom transmitter you can buy? Just po 


| Band 
ite 


the VT-75 with a hearing-aid batte 
stil outperforms all others! WE bor 
MAKE FALSE CLAIMS. Our VT-75 is t 
only one you can buy anywhere that com 
wit a ful 30 day unconditic 
moneyback guarantee! Pre-test 
microtransmitter with miniature microphos 
instructions to use as room 
transmitter - $49.99 $1.5 
S&H оғ save - buy 2 for 545.00 each w 
fee S&H! VISA, МС, MO, for immedia 
shipping by U.S. Май, COD's add $4. 


DEC О BOX 607 


BEDFORD НІ | 
INDUSTRIES* | p Кес 


CALL 914-232-3878 24HAS 


DON'T THROW AWAY THAT USED 


COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT | CANON" COPIEF 


is easy SAVE OVER 7 
Complete kit inciudes go ER 759 | $1 9. 95 
» Repiacement іші NE. En LASER PRINTER 
MORACK ағашта... Ju 


77 $19.95 
MU UNE TEM Order or iniarmalian! | SHARP: COMER 
op (700) 598-0580 XEROX' 500A 
80455 TEP FAX (208) 596-9203 | $29.95 | 
| 


POORMAN'S INFINITY TRANSMITTE 


| Monitor room conversations! $2.00 part ا‎ 
| 


any telephone! Plans $1.00, Free Cata 
Electromart, Box 4, Carthage, TX 75633-00 


QUARTZ CLOCK MOVEMENT and 2 Al 
t 


Low Prices! Yankee Ingenuity, Box 113, Al 
OK 73522. 


DO-IT-YOURSELF (Cont'd) 


RS, .Smw To 20 watts, Hundreds of Laser 
lated Products & Plans. For Catalog Call 
4-278-0563, or Write MWK Industries, 198 
wis Court, Corona CA 91720. 


10 ІТ YOURSELF 
PEAKER REPAIRS 


Foam speaker surround 
Иасетеп!з from SAT 
| gave you hundreds ol 
lars. МІ sizes, including 
ADVENT, BOSE. JBL 
frounds, adhesive. 
Huchons 527 95 pair, 

1 yoursell with SAT 
PP AUDIO TECHNOLOGIES 1-800-747-3582 
BOX 1088. FLAT ROCK. NC 28731 


МІЗА МС 


IY EQUIPMENT, RUSSIAN AMERICAN 
GHTVISION $5.00 Refundable. Operative 
"2 P.O. Box 23435, Atlantic Beach, NG 
12. 


| Transmitter inside Common Dual iia еуіс B "i 


peter with up te LA mila ғаған! 

"New "Snap Fu Kat! Ма wiring to phone! 
"Super Powerful! Tunes - 8&- H8 Mhz 
“Crystal clear reception 
“Can be picked up ап any ЕМ Radio SR: 
|| “Transmis both sides of conversation Ky. 
“Шаға phone line nd еш and ansenna! =i 


| $24. 95 Visa MC (214) 255-7490 qe v 


I mor-Radix Box I66055-PS Irvi 


—ASERS Ж 
4e Ne Tubes 


| d 
кез ()00 


FREE CATALOG | 
ПепешінН--ЖЕР О. Box 1724 
Ns cRUMEN 5 Glendale, AZ 85301 | 


'HOLSTERY TRAINING VIDEOS. FREE 
ОСНОВЕ. VUE, BOX 128PS, El Verano, CA 
433. 800-635-3493. 


IRVEILLANCE, COUNTERSPY, PROTEC- 
ОМ. Guaranteed Lowest Prices! Catalog 
00. PROTECTOR, Box 520294-A, Salt Lake 
y, UT 84152. (801)487-3823. 


HOLESALE SPY EQUIPMENT. Catalog 
00, Eavesdropping, POB 337, Amherst, NY 
226. 


GGED? PHONE TAPPED? FREE Catalog of 
unter-Surveillance Equipment tells you Fast! 
|00-732-5000. 


IRVEILLANCE-COUNTERSURVEIL- 
NCE-WE HAVE EVERYTHING! Catalog 
00. P.E.P., BOX 930024-S, Norcross, GA 
D93. 


isign and Loudspeakers! Com- 
te. easy to understand manual. Includes com- 
hensive examples. Send $12.95 Westlake 
idio, P.O. Box 533, Morgantown, WV 
507-0533. 


[MOTE TELEPHONE RECORDER— 
pro. SURVEILLANCE TELEPHONE— 
75.00, 800-633-8277. $3.00 CATALOG. 
‘TEN ELECTRONICS, 603 ELGIN, MUSKO- 
E, OK 74401. 
PERCIRCUITS, 13552 Research Blvd. 
3, Austin, TX 78750 SPYTRONICS!!! Wire- 
Long Range Covert Video Systems. EX- 
НТ ONLY. Dealer Inquiries. 


Y MATCHBOOK NIGHTVISION VIDEO- 
ERA, Under $200!!! 2 Mile TV Transmit- 


Б!! Ultracovert Surveillance! Microvideo Cata- 
" $3.00. 


ODOX SURVEILLANCE ELECTRONICS. 
RY HIGH-TECH. CATALOG $5.00. CIA, INC., 


) . BOX 1032, MCLEAN, УА 22101. 


BERGLASS! DIY with MOLDING VIDEO 
4.95, BASICS VIDEO $24.95 or both for 
B.95 plus $4.50 S&H. FREE CATALOG, tech- 
а! assistance. Since 1957. Fibre Glast Devel- 
ments 800-821-3283. 


EAKER FOAM EDGES ROTTED? Diy 
т Replacement Kits For Less. УІБА/МС/ 
scover. SIMPLY SPEAKERS: 
100-767-4041. 


AMAZING 


ELECTRONIC PRODUCTS AND DEVICES 


Telephone Line Grabber! Multi-function device: 


listen in to your premises remotely; or access existing "ongoing" 


phone conversations. Also includes emergency call "break-in"! 
Easy to assemble. TELGRAB1 Plans. 
TELGRABIK Kit (minus ыйы $99.50 


TV/Radio Joker Kit 
One of the best high tech gags РА 
4.50 | 


yi" wama Listener System - w sounds 
3 Mile+ FM Voice Transmitter 
Ultra-sensitive, high performance kit 
at low cost. FMVIK 


from an area via a lite beam (kit avail). LLIST20 Plans .. $20.00 


3 Mile Automatic Phone FM Transmitter sale bon 
| sides of phone conversation. VWPMTK... 


Phone Taping System ` 


Automatic, ready to use, complete „290 


with 4X extended play recorder. ТАР20Х 


pia MATT пзе: 
РО ВОХ 716 ПЕРТР8193 AMHERST, NH 03031 


2 Orders 800-221-1705 Ings 603-673-4730 « Fax 603-672-5406 | 


THE PI- SPY & SECURITY 
SOLUTIONS CATALOG 


Hard to find books, manuals, videos, directories, | 
sources of information, equipment, computer | 
products, I.D. cards, badges, security, self defense, | 
| investigative, countermeasures, surveillance and | 


police equipment. World's largest 40 page catalog. 
Send $2.00 to Thomas Publications, P.O. Box 
33244-PS, Austin, Texas, 78764. ШТИТЕ TEES, 


В‏ س 


{SPY SUPPLY [ 


i Find out why the 
CIA — FBI — DEA — 


| SECRET SERVICE 
| Have ordered from our 
catalog! 


і То receive yours, send $5.00 to: 
| SPY SUPPLY, INC. 
i 1212 Boylston St. #120 
i Chestnut Hill, MA 02167 


(617) 327-7272 


= ë = ë & S ë & t ë ë ü & ü ü EDED 


N STARLIGHT B-12 

қ Night Vision Binoculars! 

Excellent for Boating, 

Camping, Surveillance etc. 
order yours today. 


(Complete with 9 hour recharge- 


able battery & charger.) 


Special $799.00 new 
NIGHT SIGHT 


6945 Indiana Ct Susa BOO 


For more Night Vision opt Ge iden CO BROAD 


TS pq. Catalog ony S1000 


Record telephone COonversalons in your office or 
home Connects between any cassette or lape 
>, recorder and your lelephone line Starts auto- 


ses of conversation Stops recorder when 
phone 15 hung up 


EACH Oly Dit Ava 


Super Powerful FM TRANSMITTER 

Many limes more powerful than other transmitters 

Transmits up fo Û mile to any FM rade -Easy ta 

Assemble КА - up to 9V batery (nol mci | 

For catalog of Transmitters. Voice Scrambiers and 

other specialty items, enclose $? 00 to USI Corp 
Call 407-725-1000 or sand $19.95 + $1.00 
shipping per itam to: USI Corp., РО Box 


Р5-2052, Melbourne, FL 22902 СОр'з ОК. Txiki” 


World's Smallest Wireless-FM Transmitter 
2-mile range. $16. J.C. Lin, Box 1372, Kennesaw, 


GA 30144. 


(303) ! сыны 122 FAX (3412 UE dez Ота 


smoke Detector Camera 
gives full video апай : uus 
audio. Simple connec- 
tion to VCR and/] um 
or monitor. Virtually” 1 
undetectable. Major \ © 
Credit Cards or COD. 
$395 АТА 
(713) 932-8851 


"other mode is. 
avaslabje 


DRAFTING SUPPLIES 


DESIGN ANYWHERE 
draftette^ Portable Drafting Systems 


— Completely self-contained systems with choice of 

architects. engineers, metric and left-handed architect scales. 
Models 

B511 |B-12 x 11^ paper) $54 

8514 |B-1/2' х 14" paper) 4 

8518 [12^ x 18° paper 


15131 Picturesque Pt. 
El Cajon, СА 92021 


(619) 570-1222 Fax 579-9401 


EDUCATION & INSTRUCTION | 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write: American 
School, Dept. #347, 850 E. 58th St., Chicago, IL 
60637. 


PRIVATE INVESTIGATION TRAINING! Big- 
Income! Own Boss! FREE Information. Probe, 
P.O. Box (PS) 2133, Beverly Hills, California 
90213-2133. 


SUPERLEARNING! SUPERMEMORY! Triple 
learning speed without stress! Music, nutrients, 
devices supercharge mind/memory. Free bro- 
chures. Superlearning, 450-PS Seventh Avenue, 
NYC 10123. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Comprehen- 
sive. 100 years of legal training. Free catalog 
(800-826-9228). Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, COSTEDOAT & BEAR BOOK SALES, 
PO BOX 826PS, BENICIA, CA 94510. 800 
835-8535. 


NOW A Traditional Bachelor's, Master's, 
Ph. D. At A Distance. Coursework by corre- 
spondence and independent study. Research 
supervised by distinguished faculty. Evaluation 
by thesis/dissertation committees. Earn a rec- 
ognized degree. Mo required residency—no 
commuting. Self-paced program—reasonable 
tuition. Over 6,000 active graduates worldwide. 
Free Information: Columbia Pacific University, 
1415 Third St, Dept. 2R5N, San Rafael, CA 
94901. 800-227-0119 (California 800-552-5522) 
or 415-459-1650. 


WORLD WIDE COLLEGE of Auctioneering, 
Inc. Term soon. The finest in education for the 
auction profession since 1933. Mason City, IA. 
Call day or night for free catalog 515-423-5242. 


EDUCATOR developed/tested computer grade 
management. Uncomplicated, excellent, effi- 
cient! Dos compatible. $60. Epic Software, Inc., 
9508 DeVargas Lp NE, Albuquerque, NM 87109; 
505-821-6864 (Fax after 5mst) VISA/MC. 


DEGREE PROGRAMS, DISTANCE STUDY. 
CANADIAN INSTITUTE OF GRADUATE 
STUDIES, 1552 HERTEL AVENUE, SUITE 
210, BUFFALO, NY 14216. 


BECOME A PARALEGAL. HOME STUDY. 
P.C.D.I., ATLANTA, GEORGIA. FREE CATA- 
LOGUE. 800-362-7070 DEPT. LM109. 


START Your Own Tax Service for as little as 
$195. TAXNET 1-800-482-9000. 


LEARN LOCKSMITH TECHNOLOGY... .! 
Golden Gate School of Lock Technology, 3722 
san Pablo Ave., Oakland, CA 94608. 


CHADWICK UNIVERSITY—Earn B.S.M.S./ 
M.B.A. degree via guided Home Study. Pro- 
grams in Business Administration, Environ- 
mental Studies, Computer Science. Military! 
Work Tuition Reductions Available! Free cata- 
logue 1 -800- 767- 2423. 


ELECTRIC VEHICLES 


ELECTRIC VEHICLE BUYERS GUIDE: EV5, 
Motors, Controllers, Cycle-Cars, Parts, much 
more! Send $8: Voltage, PO Box 6363, Torrance, 
CA 90504. 


VOLKSWAGEN CONVERSIONS! FREE 
INFORMATION. PUBLICATIONS, IN- 
STRUCTIONS, VIDEOS, COMPONENTS. 
KAYLORKIT, POB 1550PS, BOULDER 
CREEK, CA 95006-1550. 


EMPLOYMENT INFORMATION 


EXCELLENT INCOME! ASSEMBLE EASY 
PRODUCTS AT HOME. GUARANTEED EM- 
PLOYMENT! 1-800-377-6000, ex6055. 


WANT A BETTER JOB? Order a useful informa- 
tion booklet on fastest growing occupations. Em- 
ployment tips, and updates, included. Just 
$17.00. Send to: HQZ-JOBS, POB 508, WAL- 
NUT CREEK, CA 94597-0508. 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8068. 


ENERGY SAVING 


LOW COST HEATING, COOLING IMPROVE- 
MENTS, %10.00-5А5Е, DD Enterprise, Box 
812, Georgetown, СТ 06829, 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 64 pages. Fea- 
‘sina Sun-Lite®. Solar/electric vehicles, con- 
version kits and components. $2.00 post- 
paid. Solar Components, Dept. PS., 121 Valley 
St., Manchester, NH 03103. 


MINI POWER TOWER: Solar Concentrator 
Component/Solar Furnace INFO-PACK $10.00. 
North American Sun Inc., Box 101, Kanab, UT 
84741. 


SAVE ON ALL YOUR UTILITY BILLS! 30 easy 
and effective ways to reduce your electric, heat- 
ing, and water bills. Send $2.00 and long 
S.A.S.E. to: Energy Savers Handbook, 2490 
Black Rock Turnpike, Suite 209, Fairfield, CT 


Security—Solar Window Films. Фе! install— 
$ave hundred$. Complete Catalog, Samples, 
Video Controls heat, fading, energy consump- 
tion. $10.95. BOX 4122, BRICK, NJ 08723. 


FINANCIAL | 


FEDERAL LOANS for small business now avail- 
able. 1-800-777-6342 for free details. 


OVERDUE BILLS? Bad credits no problem! 
Licensed/Bonded. Applications to $50,000. Not 
loan company. TCAC, Dept. PS, P.O. Box 26397. 
Birmingham, AL 35226 or call 1-800-869-0607. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 
Sources: Box 5529-Y, Diamond Bar, CA 91765. 


MORTGAGE REDUCED by years. Simple. 
SAVE THOUSANDS. FREE details. CAMA, 
Canal Street, New York, NY 10013. 


SAVE 50% on Groceries! Details $5.00: H Enter- 
prise, 304 St. Anthony, Effingham, IL 62401. 


Free Details. Most common Mistakes of Inves- 
tors, Brokers. Retlaw Resources, Box 65071, 
Baltimore, MD 21209-9998. 


PROTECT NOW AGAINST COMING INFLA- 
TION. Affordable strategy—complete informa- 
tion $5.00: FRS InfoSearch, 2500 Woolmarket, 
Gulfport, MS 39503. 


SAVE MONEY!!! Obtain a national list of low 
interest/no annual fee credit cards. Send $3 and 
SASE to Peller information Services, Box 135, 
Patchogue, NY 11772. 


SAVE THOUSANDS on your home mortgage. 
No refinancing, appraisals, qualifications, fees. 
New payment method guaranteed. Canyon 
Press, 1482 East Valley Road, Suite A151, Mon- 
tecito, CA 93108. 


FOR INVENTORS | 


REGISTERED PATENT ATTORNEY. D.A. 
Kettlestrings. Free patent/trademark informa- 
tion. 1-800-966-7577. 
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FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
U.S. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 

and record of invention. 
Overseas production, prototypes 
and research readily available. 


INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also specializing in 
| copyrights and trademarks 


| Less than 1 hr. flight time to 
US Patent Office 
MICHAEL I. KROLL 


REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


US & Canada ) 800-367-7749 
OUTSIDE USA 516-367-7777 
FAX 516-692-2787 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


INVENTORS! Can you patent and profit from 

your idea? Call AMERICAN INVENTORS 

CORP. for free information. Serving inventors 
since 1975. 1-800-338-5656. 


PATENT IT ECONOMICALLY! Free details. Li- 
censed since 1958. Rainer Associates, 2008 
Fondulac, Richmond, VA 23229. 


FREE heip for inventors! No charge for protec- 
tion forms and information kit. Affiliated Inventors 
Foundation. 1-800-525-5885. 

HAVE AN IDEA? INVENTORS lor FREE IN- 
FORMATION PACKAGE/FREE REVIEW, call 
FREEDOM MARKETING INC 1-800-932-4298. 


PATENTS DEVELOPED-MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT OFFICE FORMER EXAMINER & MAN- 
UFACTURERS REPRESENTATIVE. Free In- 
vention Protection Certificates. PATMART, Suite 
702 PS, 233 Broadway, New York, NY 10279. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793. 


DON'T DISCLOSE IDEAS. Save attorney's 
fees. Do initial Patent search yourself, Booklet- 
$8.95. SELF-HELP, P.O. Box 1097, New Hyde 
Park, NY 11040. 


INVENTORS! NEED NEW IDEAS? Send $7.00 


to “The Mayberry Company," P.O. Box 428, Indi- 
an Trail, NC 28079. 


INVENTOR 4: 
NEVER SEND IDEAS TO STRANGERS! 
Avoid ripoffs.. Save thousands! 
Revolutionary pre-patent 
protection and marketing method 
Developed by nonprofit 
Inventors Assistance League 
Free Information - 24 hours 
1-800-846-3228 


INVENT SOMETHING? ESI Inc. has industry 
contacts who want new inventions. Free info . . . 
1-800-547-7885. 


— a 3 axis CNC Milling Machine 
for lass than $300. Machine CAD 
shapes, gears, threads, housings and 
more. Ideal for Inventors, Engineers, 
Students. Plans, Schematics, Disk and 
Source of Mats. $65.00. Information | 


brochure only $5.00. Send Ck or MO ta: | 


MAXNC 


1661 S. Ash = Chandler, AZ 85248 | 


INVENTORS’ DIGEST. Americas ONLY Inven- 
tors Magazine. $20/year. Satisfaction guaran- 
teed. Free patent manual. 1-800-838-8808. 
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REGISTERED PATENT AGENT Tom Cover- 
stone, 10 yrs. Aerospace Engineering experi- 
ence, marketing background, law degree. Call or 
write for free information, P.O. Box 31526, Palm 
Beach Gardens, FL 33477. (407) 744-6799. 


WAKE UP - You were SMART enough to INVENT. 
Don't be fooled by other ads. What will they send 
for free? Eventually they charge you thousands. 
We retain Top Lawyers, Marketing, Manufacturing 
and Big $ Investors. "This is not a Scam.” Send 


address, Day/Nt. phone # and $14.95 to cover cost 
of this ad, and immediate response. Ridiculous, 
and don't waste our time! The Rockefeller Group, 
Suite 330, 459 Columbus Ave., NYC, NY 10024. 


SELL" YOUR IDEA! Discover our exclusive 
S.E.L.L. " SYSTEM for New Product Develop- 


| ment. For free information, call Harshaw Re- 


search 800-451-1326. 
FOREIGN NEWSPAPERS 


| WORLDWIDE ENGLISH NEWSPAPERS! 


MAGAZINES! SAMPLER: 3/$2.98. FREE BRO- 
CHURE. MULTINEWSPAPERS, Box B66-3A, 
Dana Point, CA 92629. 


GOVERNMENT SURPLUS 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers. Seizures, Box 
51488-Ү0, Ontario, СА 91761. 


HAIR CARE | 


MEN'S HAIRPIECES SAVE QUALITY 
NAMEBRANDS/CUSTOM MADE/MHD, 
1926/110 PACIFIC COAST, REDONDO BEACH, 
CA 90277. 


HELP WANTED 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (1) 805-962-8000 Ext. 
Y-20025. 


HOME TYPISTS, PC users j Seded. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
B-20025. 


Guaranteed Work! Assemble easy products at 
home. Excellent Income! 1-800-377-6000, 
ех6050. 


6329.84 Weekly Assembling Products At Home. 
Free Information. Toll-Free: 1-800-333-3294 
(Message). 

$1,500 WEEKLY MAILING OUR CIRCULARS! 


. Begin NOWI. . FREE packet! MESA—L2, 
Box 4000, Cordova, TN 38018-4000. 


HEARING AIDS 


HEARING AIDS | 


PRICE CATALOG, FREE! 


9 


Ë SUPER SAVINGS! Newest. Finest. All 
D types. Buy DIRECT & save up to HALF! No 

salesmen. Sold by AIR MAIL on HOME 
[ TRIAL. FREE Catalog. Write: 
l 
I 


MONEYSAVERS. 


1-800-323-1212. Lloyds-PSC. 


CATALOQ! 
New Hearing Aids 


“ All Models j) 


• No Salesman will call 


Try Before You Buy! 
Wnte: Rhodes Hearing 

20112 Ohio St., Brookport, IL 62910 | 
1-800-453-4905 (24 hrs.) 


| * Huge Savings 


жа 
D 


ex 


| Call or write for your catalog today! 


HOBBIES & COLLECTIONS 


Medals Catalogue. $1.00; 10 
$8.00. S. Vernon, BOX 890280PS, Temecula, 
CA 92589-0280. 


PINBALL MACHINES—BOOKS, PARTS, SUP- 
PLIES. CATALOG $1.00. MARCO, 2401 SUN- 
SET, W. COLUMBIA, SC 29169. 


HOW to preserve old and brittle paper to last 100 
years. Details for LSASE. Preserve, Box 632M, 
Bonham, TX 75418-0632. 


POLICE, MILITARY, SPORTS—PINS AND 
PATCHES. CATALOG $1.00. Bill Fountain, 13 
Manor, Burlington, MA 01803. 


HOME CRAFTSMAN 


easy build plans $9.00, 1635 Cedar Lake Park- 
way, Minneapolis, Minnesota 55416. 


INVENTIONS 


Learn how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. Kessler Sales Corpora- 
tion, C-7-FI-3, Fremont, Ohio 43420. 


NEW! BICYCLE WITH OILGEAR! Both wheels 
drive! No mechanical frictions! Continous speed- 
control! Ordering info. Pack. $8; P.O. BOX 
477477, CHICAGO, IL 60647. 


INVENTIONS WANTED 


NEED A NEW 

FASTENER FOR GARMENTS 
Looking for substitutes or alternatives for buttons, 
hook and loop, buckles, snaps, and zippers. We 
are one of the largest suppliers of fasteners in the 


| New ' 
OPEN ve ALL IDEAS 10018 * (212) 643-7300 


INVENTIONS, ideas, new products! Presenta- 
tion to industry. National exposition. 1-800-288- 
IDEA. 

INVENTORS: Free Patenting Information Kit! 
The Concept Network Represents people with 
new Product ideas, Prototype or schematics 
preferred: but not required. Call today! 1-800- 
835-2246 Ext. 67. 


FREE INVENTION PACKAGE: Davison & Asso- 


ciates offers quality ipid gle Patenting, 
and Licensing. Call 1-800-677-6382 


INVENTIONS NEEDED —Free advice and infor- 
mation. 45 years combined experience. Call 
1-800-979-5555. 


Inventors: If you have an invention for sale or | 


license, write for free booklet explaining how we 
can help you. Kessler Sales Corp., C-7-IW-3, 
Fremont, OH 43420. 


Manufacturer looking for plastic products ideas 
to buy. AMS, 2075 Adams Ave., San Leandro, CA 
94577. 


rKITES-sss 


FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs 


I Into The Wind e (800) 541-0314 Í 
1408-P Pearl St., Boulder, CO 80302 
L.. шин шин Бие ШШШ БИЕ ЕЕНЕ ЕЕНЕ ee 


LOANS BY MAIL 
SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


BORROW $500-$40,000! "Overnight" on Sig- 
nature. Keep indefinitely! Action, Box 5499-Ү, 
Diamond Bar, СА 91765. 

BORROW: $100 - $100,000! Fast! Confidential. 
Glendale Associates, P.O. Box 260279, Plano, 
TX 75028. 1-800-444-6599. 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. 1193psl. Box 
3574, Newport Beach, CA 92659-8574. (714) 
722-9260. 


MAGIC TRICKS, PUZZLES, ETC. 


GET EVEN! $5.50 FOR PRACTICAL JOKE 
WARREN, 2932 ROSS CLARK CIRCLE, | 
207, DOTHAN, AL 36301. 


MAGIC 


PROFESSIONAL MAGIC! Huge Catalog, 
1,000 Tricks & Books. $4.50. Hank Lee's 
Factory, Dept. PS11, 125 Lincoln Street, Bo: 
Massachusetts 02111. 


MISCELLANEOUS 


REPLICA SWISS WATCHES. 
Prices, Quality Service, Guarantees! Di 
Submarins! (404) 682-0609. 


MONEYMAKING OPPORTUNITIES 


EASY WORK! EXCELLENT PAY! ASSE 
PRODUCTS AT HOME. TOLL FR 
1-800-467-5566 EXT. 6517. 


PUT YOUR PRODUCT ON T.V. Financing A 
able (not 100%). 1 “800-657-9007. 


NEED MONEY??? GET’ 'MONEYMAKER" 
$14.99!!! UNIVERSAL, BOX 26149, 


MINGTON, DELAWARE 19899. | 
NEW PRODUCTS 


GET IT OUT! Lead, Mercury, Etc. AQUABF 
the ULTIMATE WATER FILTER SYSTEM. 
Information. 1-800-845-2681. 


OF INTEREST TO ALL 


HOW-TO Yo-Yo Book 192 pages of lore | 
tricks $12. Yo-Yos $3.00 А up. MODERN | 
PRODUCTS, Dept. PS, P.O. Box 2207, 
CT 06813. 


STAR TREK Fans Wanted For Club! Nati 
Box 32215, Detroit, MI 48232. | 


l—————————————! 
BREAKTHROUGH Rationalizing Cold Fu 
100pgs $13.00. Contribution Refunda 
Asbury, 1605E3812 St., Austin, TX 78722. 
AUSTRALIAN newsletter: ten pages easy r 
ing airmailed monthly covering local issues, 
ia, sport, politics, history, Aust/US relations, 
rent events. Send $120 for one year or 
sample. Stuart Hogg, POB129, North St 
field, NSW2137, Australia. " 


HOW TO survive hard times. Live comfort 
Survive: Box 632P, Bonham, Texas 75418-0 


PATCHES, DECALS, BADGES 
CUSTOMIZED PATCHES, PINS, DEC/ 


FREE CATALOG, STADRI, 71А TINI 
STREET, WOODSTOCK, NY 124 
914-679-6000. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold Te 
Rings, Diamonds, Watches, Silver, Platir 
Mail Articles Today. Free gift with Informa 
Chicago Gold & Precious Metals, 10 5. Wab 
Dept. 257, Chicago, 60603. 


PLANS & KITS 


$19.95 уру .606 006 
VHS Video Monolithic Constructors, l 
Brochure РО Box 479-5 = Italy TX 76 


SILK SCREENING: complete plans $6.00, 
kit $24.95. Roman Concepts, PO Box 2 
Rochester, МІ 48307. 


HALLOWEEN HAUNTED НОМВЕ--іпвігін 
manual for the design and fabrication of a st 
structure that can be quickly assem 
disassembled and stored. A money maker fo 
organization or the individual. Only $39.95 
$4.99 S&H. WAWCO Inc., P.O. Box 1026, | 
win, MO 63022. 


BUILD GREENHOUSE, SPA ENCLOSI 
FOR UNDER $700. COMPLETE DETAI 
PLANS. SEND $9.95. P.O. BOX 1( 
NESCONSET, NY 11767. 


PLANS, BLUEPRINTS 


ne Garage Owners: Maximize space with 
king buddy. Plan 640. $5.00 М. Eva, Box 222, 
rrefonds, НӘН 4K9 Canada. 


RTABLE SPUD LAUNCHER PLANS. FUN 
A ALL AGES -FIRES 300 FT +. EASY CON- 
RUCTION WITH PLASTIC PIPE. SEND 
DO + SASE TO: S. GREEN, BOX 1005, 


AR POOL HEATER PLANS $19.95. D&V 
вгргіѕеѕ, 1215172 Aurora Rd., Minerva, Ohio 
57-9741, 


PLASTICS 


ВВЕН, plastic compounds, techniques, 
rces. Free information: Caster, Box 
B6V11, Memphis, TN 38186-0586. 


STOLITE Liquid Plastics. Crystal clear, col- 
‚ For casting, embedding, coating, fiberglass- 


repairing and reproducing with our Mold 


king Supplies. Catalog $2.00. CASTOLITE, 
yt. S3P/PS. 4915 Dean, Woodstock, IL 60099. 


RADIO, TELEVISION 


CRET Scanner Frequencies: Federal, Police, 
| Free Catalog! CRB, Box 56PS, Commack, 
111725. 


REAL ESTATE 
FORNIA. Acreage. Lots. $50 down. $50 


nthly. 4602 Ethel Ave., Sherman Oaks, CA 
123. 


GOVERNMENT LAND 
US CITIZENS ONLY 


Û acre claim program still available, get 1 yours f for y $20 
bvernment fee. in AK AL AR CA. CO, ID. MT. NV 
M. OR, UT, WA WY. СОС FONDET step-by-step 
ackage including maps, telephone Пер e. filing 
rms. etc. send $20 orf or more information ser d $3 
UBL iC LANDS TITLE PO Box 2945-P5 Por! Angeles 
fA ü8362-0336 (this 15 1 not Homesteading it 5 much 
asier and only costs $1. per acre 


WERNMENT HOMES from $1 (U repair). De- 
uent tax property. Repossessions. Your area 
805 962-8000 Ext. GH-20025 for current repo 


EK AND DESTROY inflation. NO money 


yn houses, free land, repossessions and 
re. Available now your area. REA, 2050 Idle 
jr Center, Suite 132-P, Lexington, KY 40502. 


e MONTANA LAND ° 
20 ACRES - $12,900 


Hike, camp, hunt, lish, 
explore Montana s 
unspoiled wilderness. 
Near nat'l forest land 
& recrealion areas 

FREE BROCHURE 
EXCELLENT FINANCING 


Call Toll-Free 1-800-252-LAND 


іп Montana call 406-587-5409 


Y cello stone Basin Properties 
Voie! Where Репінінігіі 


ses, Creeks and Wildlife, 20 QUALITY acres 
d up), close to Yellowstone Park, starting at 
750. Easy Owner Financing. Guaranteed 
cess. Warranty Deed. Free Color Brochure. 
Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Box 1153 
Jozeman, MT 59771-1153 • (406) 586-8088 


Call Toll Free: 1-800-682-8088 


DOORMATS FROM TIRES. $25.00 POSTPAID. 
GASPERINI: PO BOX 696, LAKE VILLA, IL 
60046. 


PROTECT THE ENVIRONMENT! 
Help the environment by advertising your 
recyling ideas and products in Popular 
Science's Classified Opportunity Mart. 


Call Randi for advertising information: 
1-800-445-2714 


| REMAILING SERVICES 


CONFIDENTIAL MAILING ADDRESS. 
VOICEMAIL. MAILPOST, 2421-PS Pratt, Chi- 


cago, IL 60645 (312) 764-0100. For Application. 


SATELLITE TV 


| 100% Satisfaction | | 
Guarantee pm 
+ All Major Brands 
» Complete Systems 
* Accessories. 
* Huge Savings 
» Easy Installation 
« Complete Iniruct. 


| 
Over 40,000 Satisfied Customers | 
| 4 1-800-334-6455 | 


ІПГІ 218-729-5221 Рах Z18-739-4879 | 


SKYVISION INC. | 
1030 FRONTIER DRIVE | 
FERGUS FALLS, ММ 58537 


| INSTALL | OR UPDATE YOURSELF! | 


SUPER low satellite prices. Free U.S.— 
International catalog. Satman, 800-472-8626. 


DO IT YOURSELF SATELLITE TV. LOW, LOW 
PRICES. FREE CATALOG, U.S.S. 
1-800-947-9475. 


EN SCIENCE & CHEMISTRY 
"EXPERIMENTERS" LABORATORY CHEMI- 
CALS - GLASSWARE, Catalogue $2.00, Es- 


tablished 1953, Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, Р.О. BOX 1, CATASAUQUA, PA 
18032. (717) 256-3087. 


ROBOTICS, ASTRONOMY, PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA. 
512-684-7373 


POOL CHLORINE AND LAUNDRY BLEACH 
5€ A GALLON. Plans $9.95. Pyramid Industries, 
24307 Magic Mtn., Valencia, CA 91355. (805) 
255-5323. 


INEXPENSIVE OZONE GENERATOR. De- 
tailed plans, $6.95, Chicago Scientific, Box 
2322, Youngstown, OH 44509. 


LABORATORY CHEMICALS, GLASSWARE 
Acids, SOLVENTS, ORGANICS, catalog: $3.00. 
ADVANCE SCIENTIFIC, 1318 NORTH DIXIE 
HWY., HOLLYWOOD, FL 33020. (305) 
927-2700. 


MINIATURE ROCKETS Make these truely 
amazing Solid Burning Fuel Rockets for less than 


|| 1€ each from just 2 common household items. 


Fun, Fascinating and Simple. For Complete Illus- 
trated Plans, Send $4.95 to: PARADOX, P.O. Box 
278, Middle Island, NY 1 1953. 


NEW DISCOVERY. Chemical Grafting. Re- 
builds worn parts and reduces wear 40% in 
engines/transmissions. Information $5.00. Ex- 
perimental Sample $20.00. Dynamic Develop- 
ment, Box 582, El Toro, CA 92630. 


SONG WRITERS 


SONGS, POEMS NEEDED! CASH ROYALTY, 
RECORDINGS, PUBLISHING, RADIO/TV 
PROMOTIONS. Broadway Music Productions, 
Box 7438Р5, Sarasota, FL 34278. 


YOUR SONG printed/recorded and ready for 
publisher. MERRIMAC ASSOCIATES, P.O. Box 
77, Dillsburg, PA 17019. (717) 432-0822. 


SPORTING GOODS | 


fort! Great Gift! Free Information 1-800-822- 
SEAT. 


STAMP COLLECTING 


| DISCOUNT STAMPS. REQUEST COUN- 


TRIES. FREE LIST. Iva, Box 197-B, Hanford, CA 
93232. 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, PO Box 1706-M, Willis, 
TX 77378. 


FOUR FOREIGN sets 25¢. Request approvals. 
R. G. Sales, Box 1065-P, Jamaica, МҮ 11431. 


11 DIFFERENT. NOVA. CANADIAN $8.00. 
WILLIAMSON, BOX 75237, WRPS, WHITE 
ROCK BC, CANADA V4A 9М4. 


100 UNITED STATES stamps 25¢ with AP- 
PROVALS. Becker, Box 3284-P'S, Portland, OR 
97208-3284. 


FREE STAMP CATALOG—Latest bargains on 
worldwide stamps and supplies, baseball cards, 
postcards and banknotes. Yours FREE when 
requesting stamps on approvals. Buy only what 
you like—return the balance. Falcon Stamp 
Company, Dept. FC113PSF, Falconer, NY 
14733-0300. 


300 Breathtaking Stamps-25 Countries. Only 


$1.00 with latest bargains and sensational ap- 
provals. NeoTrends, SK93, Box 982F, Toronto, 
Canada M4Y 2М9. 


MALAGASY NOBEL PRIZE WINNERS: 
SHEETLET ОҒ 16 STAMPS $12.50. ІШАМ 5 
TOPICALS, POB 32315, BALTIMORE, MD 
21208. 


TELECOMMUNICATIONS 


FREE—Four Hours Long Distance! SASE Com- | 


munications Specialists 45—40 Bell Blvd. #110, 
Bayside, NY 11361. 


PRE-PAID Long Distance Calling Cards. Only 
.33€. Minute Communications Group, Box # 
20072, Greeley Station, New York, NY 
10001-0005. 


TOBACCO, PIPES, CIGARS 


“TENNESSEE CHEW” sweet moist looseleaf 
chewing—5 pounds $22.00 postpaid, or 28 page 
Discount Catalog $1.00. Satisfaction Guaran- 
teed. Fred Stoker & Sons, PO Box 707-PS, Dres- 
den, TN 38225-0707. 


TOOLS & MACHINERY 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


4” Metal Cutting Lathe $125.40. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


LATHES 
“STARTING АТ $350 
MILLS «METALS sBDDRS 


*PRECISION 
INSTRUMENTS 


Catalog $2.00 
(513) 322-8552 


‘CAMPBELL TOOLS COMPANY 


• Springfield, OH 45505 


2100-P Selma Rd. 


UP-DATE YOUR SKOPUN! 


MACHINERY, 
TOOLS, METALS, 
M ot ш es 
ACCESSOR CATALOG $1.00 
BOOKS!! 800-872-6500 
BLUE RIDGE MACHINERY & TOOLS 
BOX 536-PS « HURRICANE. WU « 25526 


BUY WHOLESALE. CENTURY welders, bat- 
tery chargers, plasma cutters, antifreeze re- 
cyclers. KEW power washers. HOWARD 
EQUIPMENT. (208) 357-3246. 


OUCH!! Tired of being burned or having melted 
drop lights? Order the TRUDEAU HEAT 
SHIELD. Fits any brand. $5.95 +2.50 S&H. 
Trudeau's Heat Products, Route #2, Box 227C, 
Vass, NC 28394. 


WATCHES, CLOCKS—SALES & SERVICE | 


NATIONAL CLOCK REPAIR—professional re- 
pair studios. Modern and antique—free bro- 
chure. 1-800-355-CLOCK. 


WATER PURIFICATION 


WATERWISE PURIFIERS . .. homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


NOW LEARN LATEST TECHNOLOGY RE- 
GARDING DRINKING WATER. SIMPLE. 
SEND $3.00 ASASE CRISTAL CLEAR, 444 


| WEBBER RD, RR5, WELLAND ONTARIO 


L3B5N8 САМАРА. 


CATALOGUE 
SECTION 


America’s Best 


Mail Order Retailers 


Are Offering 
Their Catalogs 


Here in the November 


POPULAR SCIENCE. 


See Page 119!!! 


ach 4.2 million readers every month with an ad in Popular Science Classified Opportunity Mart. January "94 issue deadline (оп sale Dec. 14th) is October 14th. Rates: 
140 per word. Minimum ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classified: $690 per inch. Payment with order, or charge your Visa, 
sterCard, American Express, Discover Card or Diners Club account (give number and expiration). Advertisers using box number in ad must furnish name and street 
dress for our records. Send order and remittance payable to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. For advertising information call 
445-2714 ext. 5163 or 5132. FAX # 212-779-5568. 
pular Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance for continued publication. All 
lers are subject to the applicable rate card, copies of which are available upon written request sent to the address provided. 

. Randi Cohan, Paul Walker, Classified Advertising Representatives 
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р “Woolworth carri- 
Pers” for their small size 
and price tag, these aircraft 
carriers were converted 
from cargo vessels—and lat- 
er specifically built—to es- 
cort merchant convoys, pro- 
vide air support for 
amphibious assaults, and 
patrol for submarines. The 
499-foot Casablancas, the 


most prevalent of this escort 
carrier class, accommodated 
about 20 aircraft. By the end 
of World War II, 71 econo- 
carriers were in 
service; by 1957, 
all had been de- 
commissioned. 
—November 
1943 


25 YEARS 


a ................ 


Aco 


“lectronic traction control 

а {ог automobiles, widely . 
available in just the past 
five years, had a forerun- 

ner—a surprisingly similar 


| Е most serious obstacle to the commercialization of the 
airplane is the lack of adequate starting [takeoff] and 
landing facilities where they are most needed—that is, in 
large cities.” This article proposed airstrips on the roofs of 
post offices for air-mail service. A series of ropes attached to 
sandbags or drums would stop the plaries, as had been 


copters.—November 1918 


275 Years Або 


'oday's skateboarders may 
be surprised to learn that 


their great-grandparents 
whizzed around on similar 


sets of wheels. Unlike the 
skateboard, however, the 
*speeder" could accommo- 
date only one foot; the oth- 
er foot propelled the rider. 
A handle served as a 
steering device and 
helped a child maintain 
control while standing 
upright. This toy, the 
editors pointed out, - 
was suitable for both 
boys and girls. 
—November 1918 
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demonstrated on the first aircraft carriers. Today, the only 
rooftop landing facilities in cities are designed for heli- 


25 YEARS AGO 


" D NER 


THE | = COMPL " ЕТЕ "ea LE 
еуеге handling problems 
due to flaws in weight dis- 

tribution” did not diminish 

automotive editor Jan Nor- 
bye’s enjoyment of his test 
ride in U.S. Steel's prototype 


| panies pro- 


| tric houses, 


| some home 


SAMPLING A CENTURY OF PoPULAR SCIENCE 
mechanical system from wheel with those from the 
Sweden. The simple sys- | driven wheel, it is easy to 
tem uses magnets attached detect a difference—due to 
to one free-rolling wheel and skidding. The system cuts 
one driven wheel. Induction down on gas when skidding 
coils on the car body pick up goes over a preset limit. 
magnetic impulses asthe Тһе limit is variable, de- 
wheels turn. By comparing pending on speed, accelera- 
the frequency of the е . tion, and degree of as- 

es from the free-rolling. cent."—November 1968 


100 Years AGo 


ELECTRIC HEATING 


here are many things 
electricity can do, but 


supplying heat [economical- 


ly] for the household is not 
one of them. 
This method 
of heating can 
never hope to 
take over...so 
long as fuel re- 
mains at any- 
thing like pre- 
sent prices.” 
In the 1970s, 
electric com- 


moted all-elec- 


but then fuel 
shortages left 


owners with 
$1,000 month- 
ly electric 
bills. Electricity still is not 


an economical way to heat а 


house.—November 1893 


signed for 
safety, the 


vehicle was 
made of 


nents and a 
combined 
perimeter guardrail and 


i 
l 


taxicab. De- | 


comfort and | 


stock Chev- ` 
rolet compo- 


rollover-bar structure. Doors 


four feet high and five feet 
long made it easy to enter 


the spacious, air-conditioned 


interior. The vehicle gener- 
ated much interest in De- 
troit at the time, but never 
made it into production. 
—November 1968 
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Leo Warfield /G00,383 Miles 


eSureYou , 
ike The Color. 


Take it from Leo Warfield. After over half Trucks come in nine great colors you'll still 
a million miles, he’s learned the meaning of like 100,000 miles down the road. Or 
Toyota's legendary reputation for reliability. 200000. Or 300000. If you have a 100000- 

Of course, you don't have to cover nearly mile story to tell, call 1-800-THE-TRUCK. 
as much ground to appreciate the value of Over 60000 Toyota owners already have. 


a truck you сап really count on. And, Toyota Toyota Trucks. You just gotta love 'em. 


® TOYOTA Trucks 


"I love what you do for me” 


Call 1-800-GO-TOYOTA if you'd like a Truck brochure and the location of your nearest dealer. Your mileage may vary. Buckle Up! Do it for those who love you. © 1993 Toyota Motor Sales, U.S.A., Inc. 


From home theater audio 
components to the latest in 
multimedia computers, we've 
got it all. Including those 
hard-to-find cables and con- 
nectors for easy hook up — 
and friendly, knowledgeable 
people to show you how to 
do it right. 


Come in today and we'll help 
design your dream system — 
audio, computer 


or otherwise! 4 
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Dolby and Pro Logic are registered 
trademarks of Dolby Laboratories Licensing 
Corporation 


